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Glandless lubricated 
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The Newman-Milliken is a glandless, lubricated, parallel plug, 
full bore, stop valve. It is made in a variety of materials and 
can be loaded with a range of Sealing Compounds to handle 
most industrial services. The Sealing Compound, which is 
under pressure, envelops the machined faces of the plug and 
body where moving contact takes place and has three functions; 
it lubricates, so that the valve will not jam; it seals, so that 
the valve will not leak and it protects machined faces against 
corrosion. The standard valve consists of eight parts, of which 
only the floating parallel plug moves. The fitting is quickly 
dismantled so that rarely needed maintenance is easy. 






















































































WRITE FOR A COPY OF BROCHURE NO. 14 WHICH GIVES FULL DETAILS OF NEWMAN-MILLIKEN VALVES 














ii THE ENGINEER June 27, 1958 


Lithia f ly —Q harsh oath 


Today, most progressive engineers think of Coopers felt 









as an engineering material, yet many do not know that it can be 
machined to close limits. With the harder felts we can work to 
within a hairsbreadth of your specification. Yes, we mean that 
literally—to the breadth of a human hair. One of Cooper's 


technical advisers will be happy to tell you more about this versatile 


COOPERS 
FELT 


COOPER & CO. (B’HAM) LTD., 
BRYNMAWR BRECONSHIRE. 


Tel : Brynmawr 312 Grams : Felting Brynmawr 


material. 
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Get this new Brochure! 





STEELSHELL 


_— 


Our latest publication, ‘‘ Visco Water Coolers,’’ will 
interest all who use water for cooling, e.g., diesels, air 
compressors, condensers, refrigeration plant, paper 
making and printing machinery, air conditioning, etc. 

With ‘‘ Visco’’ Steel Shell Coolers the water used for 
cooling purposes is recirculated continuously, without the 
waste occasioned when Mains water is used only once and 
then drained away. One user states that since installing 
one of these units he has reduced his consumption of cool- 
ing water by about 490,000 gallons per week. 


Ask us to send you List No. 879. 


“YI SCO 
ENGINEERING CO.LTD 


RD ROAD - 
Phone: CROydon ap 








ALSO MAKERS OF AIR FILTERS, DUST COLLECTION AND FUME REMOVAL PLANTS 
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Control and regulation 


Valves to regulate flow, and to perform a variety 
of safety and other functions, under almost any 
conditions of service, are manufactured by 
COCKBURNS OF CARDONALD 

The range of standard Cockburns’ valves covers 
the majority of applications, and the design staff 
have the experience and knowledge to develop 


valves for special purposes. 


COCKBURNS VALVES @ 


COCKBURNS TD CARDONALD GLASGOW swWI 





London Office: 175 Piccadilly London WI 
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POWER TRANSFORMERS 



















BTH 45-MVA, 132/33-kV three- “Sy 
phase bank of single-phase | 
transformers at Springfield Sub- | [ =! ? 
station, Durban. Twelve | Zo 
of these units, plus six 4 am Laer é 
132/88-kV units of the f A : 
same power rating, have 
been supplied to the 
Electricity Supply 
Commission of South 
Africa (Natal Under- 
taking) for the Durban/ 

h Colenso Interconnector. 


BRITISH THOMSON-HOUSTON 


. , 
The British Thomson-Houston Co., Ltd., Rugby, Engiand. 
Cees 


Member of the AE! group of Companies 
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EASY LIFTING 





FOR AWKWARD LOADS... 
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you have a lifting 


problem consult 





CRANES / 


Fics Sin (KEIGHLEY) . 


P.O. BOX 21, THE CRANE WORKS, KEIGHLEY, YORKS. Tel: Keighley 2283 (4 lines) Grams : Cranes, Keighley 


Southern Counties Office : Brettenham House, 
Lancaster Place, Strand, London W.C.2. Telephone: 


London Office: Buckingham House, 19/21 Palace St., 
1. 


(off Victoria St.), London S.W. 
Telephone : Tate Gallery 0377/8 
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Temple Bar 1515 
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.... outton( 7-Roll Straighteners 


TRULY GUIDELESS 
BRITISH PATENT 665,557 
FOR HIGH PRODUCTION, 
HIGH QUALITY STRAIGHTENING OF STEEL 


OR NON-FERROUS TUBES AND PIPES 


AVAILABLE IN 
ALL SIZES FOR 


444 To 24° Tues 


MINIMUM TO MAXIMUM SIZE CHANGEOVER 
IN LESS THAN FIVE MINUTES 












. Exclusive 
Features 


NOW MANUFACTURED UNDER EXCLUSIVE LICENCE BY 


FARMER NORTON 


SIR JAMES FARMER NORTON & CO. LTD. ADELPHI! IRONWORKS, SALFORD 3, 


Telephone : Blackfriars 361 3-4-5, 3692-3. 


CONTINUOUS STRAIGHTENING OF TUBES 
AND PIPES, WITH OR WITHOUT UPSET ENDS. 


OPERATES WITHOUT GUIDES. 
CAN BE IN LINE WITH TUBE MILL. 
SPEEDS UP TO 800 FT. PER MINUTE. 


MANCHESTER 
Telegrams : “Agricola” Manchester. 








GENERAL 
FABRICATION 


WELDING 


PROFILE-CUTTING 


consult 


[ROBERTSON E FEIT) esc oe 











ventilating holes and joint faces. 6 tons 4 cwts. 
: Approved by the Committee of Lioyd’s Register of Shippin 
me 29 MURIESTON CRESCENT, EDINBURGH I! Tel: 6850/-2-3 for the manufacture of Class Il fusion welded pressure Sih 
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The path of an ingot 





THE OA 
BLOOMING Siri, <= 


° z “ 


oP ee 
Ingots destined eventually for the | >> : /' Mh , 
production of structural sections, blooms, 3 paid = —— 

rails, billets, bars or wire rod, all receive 

their first deformation in a Blooming Mill 

like the one illustrated here. Mills of 

this type are today expected to handle ingots 

weighing up to 20 tons each and 

frequently roll more than 1,000 tons of 

ingots in a single eight-hour shift. 


Builders of Capital Equipment 
for the Metals Industries DAVY-UNITED Rios 


GLASGOW 
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A perfect seal in a matter of seconds 


For temporary pipelines ‘Unicone’ instantaneous 
joints are recommended. Comprising two parts 
only, they fasten with a ‘‘ snap ’’ ensuring a perfect 
seal in a matter of seconds. 


For permanent or semi-permanent pipelines 
*Unicone’ bolted type joints are usually employed 
and can be assembled far more quickly than any 
flexible joint giving positive anchorage. 


‘UNICONE 
Flexible Joints for all Pipelines 


THE UNICONE CO. LTD. 
RUTHERGLEN, GLASGOW, SCOTLAND 
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STEVENS 
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WILLENHAEL 
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Whatever the quantity, engineers have come 
to accept the unfailing accuracy of William 


Lee malleable castings. If your problem is 


accuracy with quantity then we can solve it 


for you. 


DRONFIELD - DERBYSHIRE 
Telephone: 2204 








MALLEABLE IRON CASTINGS OF 
QUALITY IN QUANTITY 
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no magic 


about it 











There’s no magic about Sykes Dewatering 
Equipment. Its efficiency is due to 
excellent design backed by 100 years 

of pumping experience. In the same 
way there is no mystery about installing 
and operating the system. The 
remarkable jetting efficiency of the 
unique Jetwell wellpoints makes 
installation simple, speedy and 
economical. Reliability of operation 

is so high that the plant can be 
maintained by one semi-skilled 

man, and will give non-stop service 

for months on end with the 

very minimum of attention. 















By kind permission of Whitley Bros Ltd of Wrexham 


The photograph shows part of an 
excavation in water-bearing sand, 

taken to 2§ ft below standing water level. 
This work was carried out by a 
contractor who had not previously 
owned dewatering equipment, 

and without expert assistance. 


SYEKES 





DEWATERING EQUIPMENT 


HENRY SYKES LTD, Southwark Street, London, S.E.1 


Telephone: HOP 5231 (8 lines) Telegrams; Tripulse, Sedist, London 


SB/r45 
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TECHNOEXPORT -rana . 


CZECHOSLOVAKIA 


Foreign Trade Corporation for Export of Complete 
industrial Plants 


For informction please contact: Embassy of the Czechoslovak Republic, Commercial Section, 6 Upper Belgrave Street, LONDON S.W.i Tel. SLOane 1490 
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selected fabrics... 
selected resins... 







and 21 years’ 
in-built 


experience 


When a bearing is made for a steel rolling mill, it’s not 
just a choice between asbestos and some other fabric, 

or between one synthetic resin and another, that decides 
the suitability of the material for the job in hand. 

There are more than 16 grades of RAILKO: all embody 
21 years of research and practical experience. 


When you want the right material for a specific rolling 









mill bearing application, for longest life under 


RAILKO LTD 


felgiiiise te then aeimenehs; teskenieel ond onerous conditions, call in the RAILKO technician. 
partici *h, 

productive resources of the Birfield Group, which 
includes Hardy Spicer, Laycock Engineering, 


Forgings and Presswork, The Phosphor Member of the 


RAILKO ay 


hearings for steel rolling mills | sr#teta Group 


Bronze Co. Ltd., and other famous companies. 





Enquiries to: 


BIRFIELD INDUSTRIES LIMITED, Stratford House, London W.1. Phone: GROsvenor 7090 
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al Rockford power-take-off unit. 
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Refractory Concrete 


GIVES YOU THESE 6 ADVANTAGES 


LOW COST OF MATERIALS 

Both proprietary castable mixes | — incorporating 
Ciment Fondu—and refractory concrete made on site 
show considerable savings over special firebrick shapes. 


€ 


FLEXIBILITY OF DESIGN 
“4 Concrete construction techniques can be easily adapted 
to meet your particular design requirements. Mono- 
lithic construction eliminates leaky joints and new 
design fields are opened to the Engineer. REMEMBER—Simplifi- 


cation means lower initial cost and cheaper maintenance. 


By keeping a few bags of Ciment Fondu or a proprie- 

tary castable mix in your works, you have complete 
insurance against costly delays. In the case of small 

repairs a proprietary castable mix is more convenient. There are 
many reputable manufacturers throughout the country who will be 
pleased to supply you with a complete range of refractory and 
insulating concrete mixes. 


5 AVOIDANCE OF DELAY 


2 LOW INSTALLATION COSTS 


The advantages of concrete construction are carried 
into furnace building. Refractory concrete completely 
eliminates tedious and expensive grinding and facing 
of bricks. 


The well known corrosion-resisting properties of 
Ciment Fondu are accentuated when it is incorporated 
into refractory concrete. This fact—coupled with the 
gas-tightness of monolithic construction—gives maximum protec- 


4 RESISTANCE TO COMBUSTION GASES 


tion for steel shells and supports. 


INSULATION WITHOUT EXTRA COST 
a Refractory concrete has a lower conductivity than its 
firebrick counterpart—10” of refractory concrete has 
greater insulation value than 12” of firebrick. Composite 
units of refractory and insulating concretes can be cast without fear 
of subsequent separation. REMEMBER—a wide range of available 
aggregates can give you a great range of insulation values, thereby 


making this material one of the most versatile refractories known. 


TECHNICAL LITERATURE DEALING WITH SPECIFIC USES OF REFRACTORY CONCRETE IS AVAILABLE ON REQUEST 
YOUR ENQUIRIES ARE INVITED AND WILL BE DEALT WITH IMMEDIATELY 


Refractory Concrete 
is a mixture of 
CIMENT FONDU and crushed 


refractory aggregates 





A list of suppliers 
of crusked refractory and 
insulating aggregates, and of 
manufacturers of proprietary castable 


mixes 1s available on request 





Manufactured by 


LAFARGE ALUMINOUS CEMENT COMPANY LIMITED 


73 BROOK STREET, LONDON W.I 


TELEPHONE: MAYFAIR 8546 





3/1266 
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DECK CRANES. ...to speed cargo handling 


Time is money. Delays are costly. ASEA Deck Cranes 
keep things moving, make swift loading and discharge of 
cargoes an easy matter, independent of port facilities. Only 
minutes are required to make ready for use or to stow. This is the 
ASEA 3-ton Standard Deck Crane at work on the Blue Star Line’s 
M.S. Canberra Star. Information about this and other types of 
ASEA Deck Cranes is available on request. 


ASEA 











A 
FULLER 
/ evectric \ 


. DIAMOND 1898-1958 JUBILEE 

















Sole U.K. representatives for ASEA Sweden Telephone: Larkswood 2350 
FULLER ELECTRIC LIMITED -FULBOURNE ROAD ‘LONDON E.17 | Also at Birmingham, Glasgow & Manchester 















~v 









| ee ee i ae 


14 


, ee 


w. \~ 


Our range of Air Diffusers 
includes: 








3 ~-_ -—_ 


Main types, A, B and C. 





Variations, High level, Low level, etc. 


— i 


Different Shapes, Round, Square, Rectangular and 
Half Round, Half Square, and Half Rectangular. 


7 


Different Sizes for most types, shapes and variations. 





making a range of more than 


different diffusers. 


In addition there are two kinds of dampers, and an airsplitter 
and damper available for most sizes, two kinds of metal are 
available and three different finishes for 300 different colours; 
and, what is more, we are constantly adding to this range. 


Send for Catalogue No. 21. 


FA i R ! T T ENGINEERING CO. LTD. 


101 Sandford Road, Moseley, Birmingham, 13 
*Phone: South 365! 


604 Grand Buildings, Trafalgar Square, London, 
W.C.2 ‘Phone : Whitehall 4805 


p\RMAS TEp 
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EXPERIENCE 


OVER 50 YEARS’ 





ST. GEORGES 
SHOT BLAST 
a 


INSTALLED IN THE NEW 


eee 


FOUNDRY 





Fords have chosen the Best 


ST.] GEORGES ENGINEERS LTD., 
ORDSALL LANE, MANCHESTER 5. 


Telephone : TRAfford Park 1207 (4 lines) Telegrams : ‘‘ Georgic ’’ Manchester 5 


G 
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pneumatic con veying 


If you require oil free air for your pneumatic conveying system — 
specify Godfrey Industrial Blowers. Already widely used in 
systems handling flour, grain, cement, sand, lime and 
similar materials, these machines deliver large 
flows of air at moderate pressures. 









PERFORMANCE 
In a typical installation one Godfrey 


model M-/000 Blower delivers 500 c.f.m. SAN %. 4 
of air at 3 p.s.i. and moves 24 tons : 

per hour of maize and barley .. . Y 
maximum lift 100 ft. through 


400 ft. of ducting. 








SIR GEORGE GODFREY & PARTMERS (IND) LTD 








Sir George Godfrey & Partners (Industrial) Limited 
HANWORTH, MIDDLESEX 


Telephone : FELtham 329! 
Cables : Godfrepart, London 


ASS OCVAT ED -€.0-M 0 AN A7E Ss MOON TRE ASD wes Be eee AND JOHANNESBURG 








Heavy Gear Drives 
for cement mills, 
steelworks etc. 


Ship- 
Propulsion 


Drives with 
Compound Gears for advanced 


gears Traction Drives 


ES RHEINSTAHL EISENWERKE MULHEIM MEIDERICH AG - MULHEIM (RUHR) 
QY IN GemeinscHart mit RHEINGETRIEBE GMBH - BUDERICH BEI DUSSELDORF rN 
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LUBRICATING PROBLEMS CAN 


STEEL FRAME BE SOLVED WITH THE NEW 
BUILDINGS 


OF EVERY DESCRIPTION 
Factories, Sheds, Mill Buildings, 


Foundries, Bungalows, Etc. GR APHOG EN 









Upon my Flux — 
thats good soldering! 











SPECIALITIES 
Pit Headgear, Pumping Stations, / Kane 
See a good solder- ower Stations. 
one you'll see a tin Bridgework and Riveted Work 
of Fluxite right . of all descriptions 


oon the che fern BROWNLIE and 
“ae MURRAY LTD. 


POSSIL PARK, GLASGOW 
LONDON: 32, QUEEN VICTORIA ST. E.C.4. 



















The daily users of Fluxite are 
numbered in scores of thousands 
—proof of its superiority ! 















Have you tried 


FLUXITE SOLDERING FLUID? 


if you have you'll know without telling it’s the finest 
‘ou’ ve tried. 

f you haven’t—then it’s time you discovered the 

advantages of this new formula fluid flux ! 


10 TON 
ROLLER TURNTABLE 











FLUXITE LTD BERMONDSEY ST 











HARGRAVE ROAD - MAIDENHEAD - BERKS 


Telephone : Maidenhead 5100 (10 lines) : 
Telegrams : Grambon, Maidenhead 


RMET 


ak 
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High Pressure Valves 









FINE CONTROL 
VALVES TYPE III 
N.B pipe sizes 
b” to 7’ 
O.D pipe sizes 
?’ tol’ 












CHECK VALVES 
All sizes up to 14” N.B. 
and 2” O.D. 








ERMETO valves have been specially designed for all 
kinds of oil hydraulic systems or with non-corrosive 


gases, in which fields they are in widespread use. 





BONNET TYPE 
SHUT-OFF VALVES 
TYPE IV 


N.B pipe sizes 
*” to?’ 


Our full range of standard valves is far too extensive to 








show here, but it covers many ‘out of the ordinary’ appli- 





cations. In addition we are always prepared to design 








O.D pipe sizes 
# tol’ 





and manufacture valves to individual specifications. 





SHUT-OFF VALVES 
TYPE IA 

N.B. pi sizes 
1" to it” 


O.D pipe sizes 
toe 


LITERATURE AND CATALOGUES GLADLY SENT ON REQUEST 








Ali ERIMETO valves are tested to one-and-a-half times 






the recommended working pressures 
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Geared Back-Pressure Turbines- 





The three 1000 kW geared back-pressure 
turbine-generators installed at Reynolds Bros., Sezela, Natal, are, 
by providing electrical power in addition to process steam, performing a double duty in the sugar industry. 


-cut your fuel costs 


Great advantages can be gained by installing small back-pressure turbines for heating and 
process steam requirements in large factories. The back-pressure turbine is relatively 


cheap to install, occupies little space and requires only light foundations. 
When Metropolitan-Vickers first installed one of their own back-pressure turbines at 
their Trafford Park Works in 1948 the cost of power and heating requirements for the 


factory were reduced by over £9,000 a year. 
Please write for further details. 


METROPOLITAN -VICKERS 


ELECTRICAL TD 


An A.E.1. Company 
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OIL FIRED BOILERS for 
Thames Board Mills Ltd. 


LARGEST MANUFACTURERS OF 
EVAPORATION . . 150,000 Ibs. per hr. 


STEAM PRESSURE . . 600 Ibs. per sq. inch. BOARD IN THE BRITISH ISLES 
STEAM TEMPERATURE ..... . 800°F. 


TWO BI-DRUM radiant heat oil-fired units are being 
installed in the Warrington Mill of the above Company, 
additional to two coal-fired boilers already supplied. The 
boilers have fusion welded drums, superheater economiser 
and balanced draught plant and integral de-superheater 
for steam temperature control, together with fully automatic 
boiler control. The contract includes oil-firing equipment, 
main steam, feed and blow-down pipework. 


WAGE STEAM GENERATING PLANT 


CLARKE, CHAPMAN & CO. LTD., VICFORIA WORKS, GATESHEAD, 8, CO. DURHAM. London Office: DUNSTER HOUSE, MARK LANE, E.C.3. 
Glasgow Office: 116 HOPE STREET, GLASGOW, C.2. Manchester Office: 8 KING STREET, C.2. 
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FOR 

CRANES 

10-ton Diesel 
Permanent Way 


Shunting Crane in 
train formation. 


THE ENGINEER 








4-TON DIESEL 
SHUNTING 


STEAM ELECTRIC DIESEL 
DIESEL-ELECTRIC CRANES 


¢ c ify > 
rattan Fy 


TAYLOR & HUBBARD | 
~ | wt 
Telegraphic J won; “OicesS Teleghone Not: 
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Permanent W. 


: Stonsat 











Specialists in the design, produc- 
tion and erection of steelwork 
for any type of project. 


s ¢ TEELWORK 





Thos.W. Ward Lt 


ci: 
ALBION WORKS, SHEFFIELD 
TELEPHONE: 26311 (22 LINES). TELEGRAMS: “FORWARD, SHEFFIELD” 


LONDON OFFICE: BRETTENHAM HOUSE, LANCASTER PLACE, STRAND, W.C.2 
C.S,21 





BRITISH SPRINGS 
AND WASHERS 


> WILLIAM 
FINUCANE 


“Fresdogs) 
LTD. 


A.LD. A.R.B, 





_ oF 
_—- 
ELGAR 3757/89 


16A, HILLSIDE, STONEBRIDGE 
PARK, LONDON, N.W.10 

















“IF YOU CAN MEASURE STEAM— 
—YOU CAN MEASURE WASTE” 


with the 


“CURNON” 


STEAM METER . 





DON’T LET PROFITS 
GO UP IN STEAM! 
FULL DETAILS ON APPLICATION 


CURNON :xcncien 





10-ton Steam 


Crane, Metre 
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SMOKE DENSITY INDICATOR 
_-. AND RECORDER 






i) 


The first Radiovisor Photo-Electric Smoke Density 
Indicators were installed in 1931 and these original units are 
still in use today. There can be no better acknowledgement to 
the reliability which has made Radiovisor the largest 
manufacturers of Smoke Density Equipment; and _ this 
reliability, together with many years of experience, is keeping 
the company in the forefront of progress. 

Today a complete range of inexpensive Radiovisor units — 
are available to meet all the requirements of the CLEAN AIR BILL RECOROER 
and to maintain HIGH COMBUSTION EFFICIENCY. Chart recorders 
and Alarm Relays can also be supplied. 





























Radiovisor Photo-electric and Electronic controls include: 





FLAMESTAT FLAME FAILURE | SEQUENCE CONTROL AUTOMATIC RADIATION TURBIDITY EQUIPMENT 
CONTROL | HOPPER & BUNKER LEVEL PYROSTAT PRINT REGISTRATION 
INDUSTRIAL SMOKE DENSITY | CONTROL | SMOKE DETECTOR FIRE ALARM FACTORY LIGHTING CONTROL 
INDICATOR & ALARM |  PHOTO-ELECTRIC SAFETY GUARD | COUNTING & BATCHING UNIT | AUTOMATIC DOOR OPENING 


Please address your enquiries to the SALES DIRECTOR 


RADIOVISOR PARENT LIMITED 


STANHOPE WORKS: HIGH PATH - LONDON :- S.W.19 
Telephone : *CHErrywood 3351 Telegrams: Radivisor London S.W.19 

















We have modern plant 
and 100 years 
Experience which 
enables us to carry out 
a great variety of work 
and meet all needs. 











Well-equipped tool- 
Examples of general sheet metal work shown here comprise room for the 
an Air Compressor Control Panel, a High Pressure Grease Dis- manufacture of the 
penser, and on the right, an Oil Tank used for the automatic necessary tools to your 
lubrication of commercial vehicles. designs or our own. 


Contractors to Admiralty, Ministry of Supply and G.P.O. 
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precision 


is the blckgrouR 


We have a standard 
range of Automotive , am 
and Industrial Gear Wee 
Boxes, or can undertake = 
the supply of loose 
gears and shafts to your 
own design. 


Cut, ground or shaved Spur and 
Helical Gears. Ground Worms and 
Splines—Sprockets— Bevels —Reduc- 
tion Units—Gear Boxes for all Trades. 


A.4.D. Approved 


THE GEAR SPECIALISTS 





P. R. MOTORS LTD * ALDBOURNE ROAD + COVENTRY 


Telephone: 2266 (3 lines) Telegrams: Supagears, Coventry 
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These leaflets cover our complete 
range of Milling and Drilling 
Machines and give full technical 
data and specifications. 


If you have any specific Milling or 
Drilling problems our Technical 
Advisory Service is at your disposal. 


SPECIAL 
BINDER AVAILABLE 


to keep your leaflets 
for inenamnahe ealeoer 
: MILLING AND 
DRILLING MACHINES. 


MIDGLEY & SUTCLIFFE LTD., DEPT. E, HUNSLET, — 


Tel: LEEDS 76032/3. 
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the NATIONAL 
Now that Carbon Dioxide CIRCULATOR 
is used as a reactor — 
coolant/heat exchange 
medium for nuclear power 
stations, the Carbon For 
Dioxide Company has Preventing 
developed an efficient External 
means of transporting Wasting of 
large quantities of the gas Economiser 
2 maaan a Pipes... RICHMOND WELDING CO. 
been chosen Fabrications Large and Small. 
— perrire seam “a a “ig : ae = 
be E NATIONAL BOILER & Aluminium Welded by the 
transferring the liquid | GENERAL INSURANCE a otal A rary 
from road-tankers co. LTD. Tel: BRADFORD 25405 
to storage. More and Sales Dept. : & Mary's Rersenage, eS ssiciataaiaats Established 1929 spss | 
more Mono Pumps are 
being used to cope 
with the rigid 


requirements of modern 
industrial developments. 
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H QUALITY ENGINEERING 
MACHINE TOOL CASTINGS 














HEAT & WEAR RESISTING UPTO 10 TONS 
abso ot SPHEROIDAL GRAPHITE /RON& STEEL 


MACHINING 


R. GOODWIN & SONS (ENGINEERS) LTD. 
IVY HOUSE FOUNDRY, HANLEY, STOKE-ON-TRENT phone: Stoke-on-Trent 23612 


MONO PUMPS LIMITED 
MONO HOUSE - SEKFORDE STREET - LONDON - E.C.1. 
Telephone: CLErkenwell 8911 Telegrams: Monopumps 'Phone London 


and at Belfast, Birmingham, Capetown, Dublin, Durban, Glasgow, Johannesburg, 
Manchester, Melbourne, Newcastle, Wakefield. 








MP.279 














In the = 7 ee 
Quartermaster’s e). = 
stores... 7, \\ a ==. |S 





Rats, rats, bowler hats and spats, in the store, as 

the soldiers’ song goes. Rats in the warehouse, 
workrooms, kitchens ... Do you look aghast at . 
the destruction and spoliation of your goods by 

these filthy, disease-carrying vermin, or by mice, . 
fleas, bugs, crickets, ants or cockroaches? \ 
Don’t write it off as an unavoidable annual loss 

in your books but call in our pest destruction = 

service to clear and protect your property. Pick —= 

up the telephone and call our nearest depot NOW. A 








BIRMINGHAM: 208 County Cham- GLASGOW: Pesticidal Services 








bers ,664 Corporation Street. 
Tel: Central 1176 


BRISTOL: Swan House, 112 Hotwell 
Road, 8. Tel.: Bristol 20512 Ext. 5 


EXETER: 2: Church Lane, Sidwell 
Sirect. Tel.: Exeter $4181 


EDINBURGH: Pesticidal Services 
(Scotland) Lad., 34 Bernard Street, 
Leith, 6 Tel.: Leith 38393 


(Scotland) Ltd., 93 Waterloo Street. 

Tel.: City 0735 

SOUTHAMPTON: 14 Howard Road. 

Shirley. Tel.: Southampton 25307 
LEEDS: 21 Upper Mill Hill. 

Tel: Leeds 2-5266 

LIVERPOOL: 8a Rumford Place, 3. 

Tel.: Central 2068 

BELFAST: Pesticidal Services (Ire- 


land) Led., 163 Upper North Street. 
Tel: Belfast 26998 


N. PHILLIPS LTD. 


B.L. & 
Vermin Destroyers 


124 SOUTHWARK STREET, LONDON S.E.1. Telephone WATerloo 5546 
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Slowly but surely... 





Slomax Creep-Speed Control 


This system was developed to meet the need for a controlled creeping speed for all motions 
of cranes on A.C. supply where precise slow-speeds are required. 

The success of this well-tried system, proved under arduous conditions, lies in its extreme simplicity. 
The device is entirely automatic and fool-proof. 

The main motor is not energised when the creeping speed is in operation. 


The operating circuits being electrically inter-locked, it is impossible for the main motor and 





the Slomax motor to operate simultaneously. 
Slomax control permits an unlimited ratio between creeping and normal speeds, and whilst ten 
to one is usual, a ratio of fifty to one is not uncommon for specialised duties. 


A further advantage is that where precise creeping speeds are required for specialised operations, 





the Slomax control will ensure a predetermined creeping speed, irrespective of the load on 








the hook. 
™ UR TOR ee ee 
REDDISH STOCKPORT ENGLAND 
Phone : Heaton Moor 2227. Grams: ‘‘ Gallant, Manchester.” Code: Western Union 
LONDON: Lincoln House, 296/302 High Holborn W.C.I. Phone: Chancery 7911. Grams: Chancery 7911. 
SCOTLAND: Fisher-Baxter & Co., 140 West George Street, Glasgow C.2. Phone: Douglas 106I-2-3. Grams: Fluorspar, Glasgow. 
MIDLANDS: A. R. Holland & Son, 89 Cornwall Street, Birmin 3. Phone: Central 1457. Grams: Central 1457, Birmingham, 
SOUTH-WEST: R. C. Collins, 48 Westbourne Road, Penarth, : Phone: Penarth 1527 Grams: Penarth 1527. 
NORTHERN COUNTIES: Fisher-Baxter & Co., 140 West Street, Glasgow C. 2. Phone: Douglas 106I-2-3. Grams: Fluorspar, Glasgow. 
NORTHERN IRELAND: General Engineering Products Ltd., 7/9 Great Patrick Street, Belfast. Phone: Belfast 23743. Grams: Belfast 23743. 
EIRE or SOUTHERN IRELAND: es Nolan & Co., 2 Parker Hill, Lower Rathmines Road, Dublin. Phone: Dublin 93510. Grams: Dublin 93510. 
CANADA: Marshall Equipment Co. Inc., P.O. Box 28, 61 Victoria Avenue, Dorval Station, P.Q. Phone: Melrose |-3528. Grams: Marquipco, Montreal. 
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The Hall Mark 
tells a story... 


For 650 years these marks have provided a 
unique guarantee of maker, quality. origin and date. Shown 
w are those which would appear on an article made 
by Zedd and Co. Ltd., from Britannia Silver (indicated 
by the — of Britannia) made in Birmingham (the 
Anchor) in 


950 (the letter ‘A’ drawn a particular way). 


MA! 











This mark is also an accepted world standard 
of quality in engineering ; foremost in design 
and efficiency. From the wide range of 
Alidays and Onions products we show you 
here the P.B. HAMMER. 


ALLDAYS © 
OF OMS: 


London Office: 2 Queen Anne’s Gate, Westminster, S.W.1. ‘Phone: WHitehall 1923/4/5 


GREAT WESTERN 
WORKS 


BIRMINGHAM, 11. 
Phone : ViCcoria 7251-4 














POSITIVE DISPLACEMENT - HIGH 
SPEED + SILENT OPERATION 
HIGH SUCTION LIFT WHERE 
NECESSARY - SELF PRIMING 


Mirrlees IMO Pumps are of the 
rotary screw type, of unique 
design, for all capacities up to 600 
tons per hour. They are available 
for a wide range of operating 
pressures, and may be run at motor 
synchronous speeds or directly 
driven by turbines at higher speeds. 


HORIZONTAL 
or 
VERTICAL 
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for every oil service 











MIRRLEES (ENGINEERS) LIMITED 
Subsidiary of The Mirrlees Watson Company Ltd. 


EARL HAIG ROAD, HILLINGTON, GLASGOW, SW2 
London Office : 38 Grosvenor Gardens, SW! 
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ONE MILLION POUNDS PER HOUR 


P93 





mg" 












Three 9’ 6” dia. Cochran Sinuflo Economic boilers having a total oil-fired duty of 38,000 lbs. of steam per hour Four Ruths steam storage accumulators, 12’ 0” dia. x 64 0" long, 250 p.s.i. maximum working pressure. 


at 250 p.s.. 


Steam at the rate of one million pounds per hour is supplied for test purposes at the works of Bristol Aero-Engines Limited by Sinuflo Economic 
boilers and Ruths steam accumulators made by Cochran & Co., Annan, Ltd. At this high rate of steam flow, no pressure drop is reflected back to 
the boilers and no change is necessary in the boiler firing rate. Similar plants, usually much smaller, are applicable to any steam-using industry where _ 
severe fluctuations in steam demand present a problem. 


= COCHRAN BOILERS JM 


ECONOMIC 
ACCUMULATORS 





Cochran & Co., Annan, Ltd., Annan, Dumfriesshire, Scotland and at 34, Victoria Street, London, S.W.1 








TAS/CH.614 








WOOTTON BROS. LTD. 


MAKERS OF COALVILLE IRON WORKS, COALVILLE 
N®- LEICESTER 


GEARBOXES Clay Working Machinery for Brick and 


Pipe Works. Colliery Plant. Iron and 


F OR 40 YEARS Brass Founders and Cast Steel. Ham- 


mered Steel and Iron Forgings. Steel 
Stockists. Arc Welding. C.Y. Non 


ALBION ENGINEERING CO. LTD. Abrasive Alloys to Order. 
SAMPSON ROAD NORTH, BIRMINGHAM, 11 Paice 


Telephone: Birmingham Victoria 4064 
Telegrams: WOOTTON, COALVILLE. Telephone No. 22. 























I51-153 BUTE STREET, DOCK 
Manufacturers of Patent ——— 


SNATCH BLOCKS 


also PULLEY BLOCKS and 


CRANE BLOCKS 
for Wire Rope 


w¥siale mnie] al olaelaaltl at; 
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*“TRUSLOVE”’ 


° EFFECTIVE PUMPS 


oe “ WONDER ” Rotary 


© ECONOMICAL ||| ‘maraizs Dota 


























*% “TRUSTY” Donkey 
©KIND TO THE ||| <2, Daly 
HANDS ae 
MUMFORD Pumps carried out 
* EASY AND ST. BOTOLPH’S 
PLEASANT ENGINEERING WORKS 
TO USE ies 8 Ramana gs BRETTS ; TENT LIFTER c° Me 


|___ Telegraphic Address: “PUMP, COLCHESTER” __ 























Awarded the Certificate of the 


Royal Institute of Public Health and Hygiene SOLENOID OPERATED 


VALVES 


Obtainable from and solely manufactured by : ® 


WALKERS (century ons) LTD. © Fully Balanced 


© Integral Rectifiers 
Head Office: Century Works, HANLEY, Stoke-on-Trent ec: 
Telephone : 25203 Stoke-on-Trent (6 lines) Telegroms: Viscosity Hanley Simple and Robust 
© Pressures 0-500 P.S.I. 


| BRANCHES THROUGHOUT THE COUNTRY PROMPT DELIVERY 


> MAXSEAL VALVES LTD 


| WOOD ROAD, KINGSWOOD, BRISTOL 





@ DISPENSERS AVAILABLE 








Phone : Bristol 67-3869 




















eecivy ‘“REAVELL” 


FOR EFFICIENCY AnD RELIABILITY 
RECIPROCATING COMPRESSORS 


ROTARY COMPRESSORS 
TURBO COMPRESSORS 


PRESSURES FROM 


I to 10,000 


LBS. PER SQ. INCH 
ror AIR, HYDROGEN, 


OXYGEN, NITROGEN, 
ann OTHER GASES. 


REAVELL & COMPANY LIMITED 


IPSWICH, -ENGLAND 





Telephone: Ipswich 56124 (3 lines). 


Telegrams: “ REAVELL” Ipswich 
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non-inflammable 


Because it is non-inflammable, as well as being transparent and a 
good electrical insulator, Cobex was chosen for a range of signal 
relay cases for London Transport. Safety and efficiency formed 
the basis for its selection, and the use of Cobex for these important 


components underlines why it is being specified in many industries 

where its unique combination of properties can result in safer and ° P P 
more dependable installations. Ask for publication No. 565 and for sealed relays used with signalling 
technical Data Sheets. 


Cobex 


RIGID VINYL SHEET 





a product of 


BX PLASTICS LTD sicuam staTION AVENUE. LONDON £4 


Subsidiary of The British Xylonite Co Ltd Telephone: Larkswood 55! 1 


VISIT OUR STAND NO. 25 OUTER ROW, GALLERY, NATIONAL HALL, OLYMPIA. CHEMICAL & PETROLEUM ENGINEERING EXHIBITION 
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THE ENGINEER 


Backed by fifty years of technical 
experience and “know-how”, 


Spiral Tube Engine Coolers are 


soundly engineered and robustly 
FROM constructed for long, trouble- 


free service, and are renowned for 
START TO FINISH their high efficiency and great 
resistance to vibration. They have 
a wide range of applications and 
are in world-wide service on all 
the principal railways throughout 
the world. Coolers are also 
manufactured for use in connection 
with generators, alternators, etc. 
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% Consult our Technical Advisory Service 





Spiral Tube Coolers 
fitted to diesel engine 
driven Compressor 


~mitee Ramee: |THE SPIRAL TUBE & COMPONENTS CO. LTD 


OSMASTON PARK ROAD, DERBY TEL: DERBY 48761 (3 lines) 
London Works : Honeypot Lane, Stanmore, Middlesex. TEL: Edgware 4568/9 


TAaALLON LO GE A A OEE SIEGEL EIS AEE EAE BE SLEEP ALI DEALERS ELE ERED 


SN Ne AR GR. RC RP RARER CN ES OEE RET! AEE ep CIGNA IL LAGI ICSE. 

















STRIP - TUBE - ROD - STAMPINGS 
EXTRUDED PROFILES 


TOUGH AND RESILIENT 


WEAR RESISTANT 


CORROSION RESISTANT 


MACHINEABLE 





JOHN TULLIS & SON LIMITED 


PLASTIC EXTRUDERS, St. Ann's Works, GLASGOW, S.E. 


Ti 5 Telegrams : 
BRIDGETON 1255-678 TULLIS, GLASGOW. 
BRANCHES 
LONDON: 4 St. CHAD’S PLACE, GRAY "S INN RO.., P 
W.C.L TEL: TERMINUS 96 
BIRMINGHAM : EMPIRE HOUSE, 159 Ge. CHARLES St., 
TER 9 FE ACRIRIARS ROAD SALFORD 3 
MANCHESTER: ; 
TEL : BLACKFRIARS 
BELFAST: WEST. 
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ROBERTSON 


PROTECTED METAL SHEETING 











@ The Ford Motor Company used R.P.M. 
when they built their Dagenham 
Works in 1929. 

More than 25 years later their choice 
was still R.P.M. for their new 
Parts Depot at Aveley. aii 


ROBERTSON PROTECTED METAL 


is used by the Leaders of industry the world over 






Robertson Protected Metal Sheets have a 35 years record of out- 
standing service in Britain. Their durability has been proved in every 
kind of industry. 

Three specifications are now available—R.P.M.;Galbestos and 
Galbestos coated-one-side and these three specifications cater effectively 
for varying corrosion and fire hazards. 

Robertson Protected Metals have a Certificate from the Fire Research 
Organisation which rates them as having negligible flame spread in 
external exposure and more than two hours resistance to fire 





The Fire test at Uxbridge 
demonstrated a well- 
established truth. 

Bitumen can be ignited if 
its temperature is raised 
above 550°F but it does 
not support its own 
combustion — it must be 


fed by heat from sources penetration. 
outside itself if it is to Recommendations on the use of Robertson Protected Metals are given 
remain alight. in the Robertson Thain Code of Practice—Part 1. 
| RES RR mR . 
Have you received YOUR copy? 


ROBERTSON THAIN LIMITED 


ELLESMERE PORT - WIRRAL - CHESHIRE 
Telephone : Ellesmere Port 3622-9 Telegrams : * Robertroof” 
Sales Offices : BELFAST - BIRMINGHAM - CARDIFF - EXMOUTH - GLASGOW - LIVERPOOL - LONDON - MANCHESTER - NEWCASTLE - SHEFFIELD 


Associated Companies or Agents in most countries throughout the world 

















The 1.P.-L.P. line 





the first 2OO MW for Canada 
nears completion... 










There are four of these 200 MW cross compound turbo- 
generators to be supplied to Canada for installation in 
the Hydro Electric Power Commission of Ontario, 
Richard L. Hearn generating station at Toronto. The 
first of these four machines is now nearing completion. 


They will be part of the largest power station in the 


TURBO-GENERATORS 






world to install all Parsons turbo-generators—a total of 


four 100 MW sets and these four 200 MW sets. 


...aS preparations go ahead to build the first 300 MW 





Two 300 MW cross compound turbo-generators 
have been ordered by The Hydro Electric Power 
Commission of Ontario for a new power station to 
be built at Lakeview, near Toronto. These are the 
largest machines to be ordered by Canada and they 
will operate with steam at 2,350 Ib/in’ pressure 
|,000°F temperature and reheat to 1,000°F. 





Cc. A. PARSONS & COMPANY LIMITED - HEATON WORKS - NEWCASTLE UPON TYNE G 
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MOLYBDENUM DISULPHIDE ADDITIVE 
EXTENDS 
EFFECTIVE LUBRICATION 


Molybdenum Disulphide greases are now being employed by all sections of British industry to over- 
come serious lubrication problems associated with extreme pressures, fretting corrosion, impact 
shocks, and arduous working conditions where oscillation and reciprocation are involved. Their use 
results in substantial reduction of wear, much lower starting torque and greatly improved running. 
This is clearly demonstrated by analyzing the following test data where in all cases the addition of 


MoS, extended the effective lubrication of the base lubricant. 


Four tests show how 
MoS, reduces wear 


1. SHELL 4-BALL EXTREME PRESSURE TEST 
(see illustration top right)—MoS, addition reduces wear 
more than 50% and increases load capacity by about 70% 
over base grease. 


WEAR SCAR DIAMETER- MM 


2. FALEX 2-HOUR WEAR TEST 


The chart below shows how MoS, sustains lubrication, as 
proved by a reduction of 500 per cent in average wear. 



























































Cleseee Loss in Weight 
of Specimen 
LOAD-KILOGRAMS 
Lithium-base 1,000 mg. 4-ball E.P. test shows the superior extreme pressure pro- 
Lithium-base plus 2%MoS,* 1-98 mg-average perties of MoS, grease over the same grease without 
of 3 runs additives. In the same test, grease containing 5% graphite 
had a mean Hertz load value of 26: the conventional E.P. 
grease Hertz value was 34. 
3. TIMKEN ENDURANCE TEST 300 
(see illustration bottom right)—MoS,* sustains lubrication 
well beyond the capabilities of the base grease alone, and 
at a lower temperature than conventional E.P. grease. Seizure 
uo 
wa 
4. SIMULATED SHACKLE BOLT SERVICE TEST & 
- 
Oscillating friction machine—3%MoS,* addition virtually ~} Bose Grease + E-P. Additive 
doubles the effective lubrication of a lithium base chassis > | | 
grease—is far more effective than conventional additions. r 
Base Grease + 5% MoS, 
Hours to failure — average of 2 tests 
Additive None 3% MoS,* 5% ZnO 15% ZnO 
Dry 350 564 336 555 ‘ ee 
Wet 162 264 109 85 ° ' 2 3 4 
TIME - HOURS 
* Fine particle size. 
Timken endurance test clearly shows how MoS, functions 
Molybdenum Disulphide greases are manufactured in the U.K. when added to a base grease. With base grease alone, the 
ated “s : 7 nee specimen seized in about 10 minutes. With MoS, added, 
by a number of specialist producers, whose names can be lubrication was effectively sustained throughout the test at 
obtained, together with a copy of “MOLY-Sulfide as a a reduced temperature of about 100°, compared with a 


temperature of about 130° for the conventional E.P. grease. 


MOLY-SULFIDE' 


Grease Additive’’, from :— 


CLIMAX MOLYBDENUM COMPANY 


OF EUROPE LIMITED 
99 PINSTONE STREET, SHEFFIELD 1 





+ MOLY-Sulfide is a Climax brand name 
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Landmarks 
of Today 








Architect : G. S. Hay, A.R.1.B.A. 
Architects Dept., C.W.S. 
Limited, Manchester. 


me 


ae sate 


EDWARD _a 


Wo Of) CONSTRUCTIONAL ENGINEERS 
& COLTD 


Deansgate, Manchester, is the site of this striking new building 


constructed for Co-operative Emporium Limited. Bringing a new 





department store into the heart of Manchester’s Shopping area, this 
is another landmark with Steelwork by Edward Wood & Co. Limited. 


Registered Office and Works : 


OCEAN IRONWORKS : TRAFFORD PARK - MANCHESTER 17 


London Office : 68 Victoria Street, S.W.1. Telephone : VICtoria 1331/2 * Technical Offices at Birmingham & Nottingham 





dm WD 63 

















Boat 





HIGH 
PRESSURE 


HYDRAULIC 


STEEL 
COUPLINGS 


FOR 
STEEL TUBES 

}" OUTSIDE DIAMETER 
TO 13" NOMINAL BORE. 


New Brownall Sealing Ring 
Perfect pressure 

and mechanical seal 

Fully resistant to vibration 
stresses up to’very high 


pressures 

















DONALD BROWN (6rownall), LTD. 
ENGINEERS 
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May we pick the winner for you . . . 


When choosing between Die Castings or Hot Pressi 

for sound, unbiased advice! We make both HOT PR. 

yrs or Aluminium and GRAVITY DIE CASTINGS in Brass, Bronze or 
Aluminium. The unique experience of - ee: 


inter-related operations under one roof.. 


BRASS PRESSINGS (LONDON) LTD. 
THE NON-FERROUS DIE CASTING CO. LTD. 


Non-Ferdice Works, North Circulor Read, Londen, N.W.2. Tel: GLAdstone 6377 
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The choice 
is often 


difficult 





ou can count on us 
GS in Brass, Bronze, 











. two separate yet 
ure that your choice is correct. 
For a constant or phased supply of DIMENSIONALLY ACCURATE 
PARTS in Brass, Bronze, Copper or Aluminium—see us first! Our Technical 
Representatives are always at your service. 




















ELLESMERE ST.. OLDHAM RD. 
FAILSWORTH, MANCHESTER. 








LARGE GAP 
SWINGING 


12'2 heavy duty CENTRE LATHE 







perior quality 
ure have made 


gh speed precision 

LIMITED 

ENGLAND 
REDDISH 


CROWTOOL. 






g conditions 


y times. 







ge of design and manufact 


rowthorn lathes famous for hi 
COMPANY 


These notable features, allied with su 
Please write for illustrated literature. 


work under exactin 
Reasonable deliver 


in every sta 


q 








STOCKPORT 





ENGINEERING 


STOCKPORT 


CROWTHORN 


REDDISH 


Phone 


HIGH CLASS MACHINE TOOL MAKERS 













THE ENGINEER 








Carrying rock 
to Liverpool...... 















This is the “Mersey No. 42°’, a hopper barge recently 
completed for service with the Mersey Docks & Harbour Board. 
It will be used to carry rocks from Anglesey to Liverpool for 
the building up of the training walls there. From the Mersey 


to Montevideo and Madagascar, the name “Lobnitz ’’ stands for 


reliability and craftsmanship. 


MULTI-BUCKET DREDGES: SUCTION 
DREDGES - DIPPER DREDGES - GRAB 
DREDGES - HOPPER BARGES - ROCK 
BREAKERS - HARBOUR CRAFT GENERALLY 


LOBNITZ & CO., LTD., RENFREW, SCOTLAND RENfrew 2216 
LONDON OFFICE: 55/61 MOORGATE E.C.2. MONarch 5101 








QUALITY 
WELDING 


FIRST GLASS WORKMANSHIP 


\ 
THE BEST OF EQUIPMENT 






BROTHERS LIMITED 


TELEPHONE 7161 ENGINEERS CHESTERFIEL! 
TELEGRAMS ‘PLOWRIGNT’ 





Tel : Trafalgar 2104 






London Office : 40, Broadway, S.W.!. 
















PB2 
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quality malleable castings BS’S309 Smooth-running Efficiency 2k Behe. 
EASILY MACHINEABLE 


also 


SOFT GREY IRON CASTINGS 
for all trades 























METALRAX 
a ee 


Gravity 
ROLLER 
CONVEYORS 


The simple, inexpensive 
answer to the necd for 
trouble - free conveying. 
METALRAX GRAVITY 
ROLLER CONVEYORS 
speed up the work and cut 
down on labour and costs. 





A real investment in better 
methods you should cer- 
tainly learn all about. 

The current list, giving 
full details of sizes, 
straight sections, stan- 
dard bends, adjustable 








Our metai is melted under strict metallurgi- stands and all prices will 
cal control in modern Rotary Furnaces and i 

is annealed in up-to-date pulverised coa! convince you. Please 
furnaces ensuring perfect dependability. send for it. 


& SONS LIMITED 


STAFFORD STREET - WALSALL: TEL: 3509 
SOUTHERN REPRESENTATIVE : LANCS, YORKS, CHESHIRE, 
G. P. SANDERSON, LTD. SHROPSHIRE REPRESENTATIVE: 
NEON HOUES: NORFOLK SO. PRUDENTIAL BUILDINGS, ST. PETERS. J & M E £ @ $ c A R 2] & c 6 nd 
BRIGHTON |. GATE, STOCKPORT, CHESHIRE. | DEPT. E, 1339 WHITTON ROAD, TWICKENHAM. TEL. POPESGROVE 5281 


PHONE: HOVE 71329. PHONE: STOCKPORT 5512. | 











For 
i Waplalilély 
CL#7/ o 
Keliabitity 


Suitable for any kind or size of 
opening, Roller Shutters provide 
an efficient trouble-free method 
of protection against weather or 
intruder, and give unobstructed 
openings. Built in steel, alu- 
minium alloy or wood they can 
be manually or power operated. 


Quick delivery and a first-class 
after-sales service is assured. All 
enquiries welcomed and quota- 
tions given without obligation. 


Send for illustrated literature to 
Dept. R 16. 








ANNE ROAD, HANDSWORTH, BIRMINGHAM 21. Telephone: SMEthwick 2211 (6 lines) 
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Schieldrop 


IN IRON & STEEL 
UP T0 1: CWTS. 


We Guarantee 


Siehiiai 134 to 14 per cent 


“AWKWARD” CO, with Shell smoke 


AND SPECIAL ss MACHINING & 
PURPOSE MACHINES eS 


REPAIRS & SALVAGE WELDING FABRICATING Schield rOp 4c0.L1D 
PROFILE FLAME CUTTING ; 
BY METAL DEPOSITION IN STOTFOLD, BEDS. Tel. 414 (3 lines) 


STELLITE, CHROME, NICKEL Etc. AND GENERAL PRESSWORK aad 


number 4 or less. 




















SPECIAL PURPOSE 
SHOT BLAST EQUIPMENT 


THE ILLUSTRATION SHOWS A CONTINUOUSLY 
ACTING AIR OPERATED PLANT FOR PRODUCING 
A MATT SURFACE ON BOTH SIDES OF NICKEL, 
OR NICKEL PLATED STEEL STRIP. 


THE EQUIPMENT IS COMPLETE WITH COILING 
GEAR. 


WE SHALL BE PLEASED TO QUOTE 
FOR PLANT TO MEET YOUR NEEDS. 


J. W. JACKMAN & CO. LTD. 


VULCAN WORKS + BLACKFRIARS ROAD - MANCHESTER 3 
TELEPHONE : DEANSGATE 4648-9 TELEGRAMS : BLAST, MANCHESTER 




















Jjouble production / 


with | 















24in. DOUBLE HEAD BOLT SCREWING MACHINE 


Designed for really high output the HEAP’S Automatic 24in. Bolt Screwing Machines will cut either right- or left- 
hand threads (or both at the same time). 


The machine fs fitted with our patent TANGENTIAL Die Heads, which open automatically when any predetermined 
length has been threaded. Capacity : Bolts up to 24in. dia., pipes up to 2in. dia., parallel or taper. 














mill bearings 


The bearing illustrated, 
weighing approx. 4,000 kgs., 
has overall dimensions 800 m/m 
/D x 1,280 m/m O/D x 780 
m/m wide. 


BALL, CYLINDRICAL ROLLER, 


TAPER ROLLER AND SPHERICAL 
ROLLER BEARINGS IN INCH 
AND METRIC SIZES 


RIV Bearings are manufactured by 
RIY, Officine di Villar Perosa, S.p.A., 
Turin, italy. 
SOLE CONCESSIONAIRES IN THE UNITED KINGDOM AND EIRE 
REVOLVO LTD. 


399/405 Edgware Road, London, W.2. Tel: PAD 4087/8/9 
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ae ee Eg Special axles, with pneumatic or solid rubber tyre 


and wheel equipment, for all purposes orto speci- 
fication. 


RUBBER BY-PRODUCTS (WARWICKSHIRE) LTD. 


86, Holloway Head, Birmingham 1. 
Tel: MiDiand 3475 (5 lines 











controlled efficiency 










CIRCUIT BREAKER 


MOTOR PROTECTION 
THERMOSTAT 


MOTOR STARTING RELAY 


Ensure that your factory runs smoothly and efficiently. 
Avoid electrical breakdown, fire risks and danger to 
personnel by fitting motor protection thermostats, 
circuit breakers and motor starter relays. An invest 


ment of a few pounds can save you thousands. 
Full details from 


SALFORD ELECTRICAL INSTRUMENTS LIMITED 
Peel Works + Silk St + Salford 3 Lancs * Tel. Blackfriars 6688 


London Sales Office: Tel: Temple Bar 4669 


A Subsidiary of THE GENERAL ELECTRIC CO LTD. OF ENGLAND 


























| 
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METAL-EDGE FILTERS 


These filters incorporate the Purolator 
precision-wound metal element which 
presents a series of knife-edged 

orifices to the incoming fluid. This 
ensures that all arrested contaminant 
remains on the outer surface of the 
element so that it can easily be cleaned 
off. The type shown here is fitted with a 
mechanical cleaning device which will 
remove dirt from the element whilst 
it is actually working. A range of sizes 
from 3” to 2” B.S.P. is available and 
element spacings from -002” to -020” 


CLEANING 
BLADE 


can be provided. 


AUTOMOTIVE PRODUCTS COMPANY LIMITED 
LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 











Regd. Trade Mark: Purolator 










HAND WHEEL 
Rotate to clean 


METAL 
ELEMENT 














HAMMERED OR 


HYDRAULIC PRESSED 


IN STEEL 


BLACK OR MACHINED 
TO 24 TONS 











* 
INCE FORGE CO. WIGAN 


PARKS FORGE LTD 
PROPRIETORS 











BIBBY COUPLINGS 





GUNMETAL BODY AND 
RENEWABL 


HYDRA 


STOP  V 
FOR HIGH WORKIN 


SPINDLE 


LARGER SIZES CAN BE R§-PACKED UNDER PRESSURE 





THE WELLMAN BIBBY Co., Ltd., 


Parnel} House, 25, Wilton Road, London, S.W. 
Telephone : ABBEY 1194 











SPURS WORMS 
BEVELS RACKS 
WORM SCREWS 
WHEELS 
SILENT 
HELICALS GEARS 
CHAIN —_ 
GEARS 
All materials 
Complete standard 
Supply pitches to 
Cutting only ‘| 7ft diameter 


General machine castings made to customers’ patterns. Low priees for planing, boring, turning, screweutting 


your enquiries to 


Send 
GREENWOOD’S STANDARD GEAR CUTTING CO. LTD., 


New Bond Street, Halifax. 


Telephone: Halifax 521/78 


Telegrams: “Gears.” 





THREAD ON 


HALF INCH SIZE 
MAXIMUM PRESSURE 


TWO INCH SIZE 


1000": 


we 


hud 
le 4 
<z 
rm 
Oo 
“ 
we 
‘@) 
L?) 
m 
= 
faa] 
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OR FLANGED. 





ROBERT HARLOW & SON, LTD. 


STOCKPORT - 


HEATON NORRIS - 
Telegrams : “ HARLOW, STOCKPORT ”. 


LONDON OFFICE: 109 NORFOLK STREET, LONDON, W.C.2 
Telegrams: “ Tubenpipe "'—’PhoneLondon. 


Telephone ; COVent Garden 0315/6/7. 


2000,s. win 


STUFFING BOX. 
E DISC 


ULIC 


ALVE 
G PRESSURES 


SPINDLE 


BRONZE 






} 


ENSILE MANGANESE 


HIGH 


CHESHIRE 
Telephone No. : STOckport 3403/4/5 
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moves the bricks 
out of the kiln... 








ooo and away! 


In many foreign countries, as well as at home, 
T & T Conveyors and Elevators have won a well- 
deserved reputation for high output, efficiency and 
reasonable price. 


Write for leaflet E., or ask for a 

technical representative to call and 

discuss your requirements without 
obligation. 








Bde Be 


“Fs eevease ™ 


T & T WORKS LTD. 
BILLESDON, LEICESTER 


Tel ne: Billesdon 261 Telegrams: ‘‘ Conveyor "’ Leicester 
Lo Office: 39, Windsor House, 46, Victoria St.,S.W.1. Tel.: Abbey 6085 
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WHO SAID 
REPETITION GREY 
IRON CASTING ? 








From 
1 oz to 1 cwt 


When the call is for Grey Iron Castings, Henley Foundries 
can answer it . . . Swiftly, Economically 


@ Good Machining Properties @ High Dimensional Accuracy 
@ First-Class Finish and Appearance @ Repetition Work a Speciality 


HSUL3Y FOVUORES 


All enquiries to: HENLEY FOUNDRIES LTD., BANNER’S LANE, CRADLBY, 
CRADLEY HEATH, STAFFS. PHONE: CRADLEY HEATH 66901 


















100 HP GUARANTEED 
WITHOUT A KEYWAY 









Only DUALOK has the patent 
TWIN Bush for DOUBLE - GRIP. 
Simple, safe, easy to fit. 


Only DUALOK is made and 
guaranteed without a Keyway. 


DUALOK is the ONLY “ Taper- 
Grip ’’ that does not need time- 
wasting and expensive Keyways on 
the HEAVIER Drives. 


Write now for full details and name of nearest 
stockist. 


Immediate delivery from Stock up to 
100 H.P. 


@ DOVALOK—the British hub for V-Belt Pulleys, Fiat 
Belt Pulleys, Chain Sprockets, Fan Centres, etc. 


THE ZERNY ENGINEERING CO. LTD., RICKMANSWORTH, HERTS. 
Phone: Rickmansworth 4777/8 
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10. Tractors 
‘i 2. Structural Steelwork 1. Road Surfacing Materials 
= aay = & ll 3. Stee] Stockholding 12. Power Plant & Pumps 

SS : : 5 at RZ # < 4. Cement 13. Industrial Plant 
4 . = = y 5. Iron & Stee] Scrap aR 
LA : 6. Wagon Building & Repairs a activities include:- 
Ze 7 ie 23 7, Machinery Materials Handling Equipment 
Size = <— 8. Rails & Sidings Factory Planning & Installation 
a Sai - 335 9. Contractors: Plant — inde 
; ; ~~ og Sale & Hire 

ee CPs “ Z 


Food Preparing M achinery 


4 ¥, 
~~ THOS. Ww. WARD LTD 
{ 10 ALBION Works. SHEFFIELD 


London Office :-~ Brettenham House, Lancaster Place, Strand W.C.2, 


41 
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‘ore FILTERS... 


all Industrial purposes 


Design registered 


SIMPLE - EFFICIENT - ROBUST ee 


Plenty Filters are made in a range of sizes 
from |" bore to 24" bore, suitable for all pressures. 
NO tools are required when dismantling for 
cleaning purposes, NO gas pockets can collect in the 
filter and NO spillage can occur when opening. 


42 








Write for folder giving full details 





PLENTY<& SON LTD 
NEWBURY, BERKS. 


Telephone: NEWBURY 2363 (4 lines) Telegrams: Plenty, Newbury — 





& SONS Ltd 








Vee Dee 


FLUID-DRIVEN 


THE MOST 
EFFIC/ENT IN 
USE 
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PRESSURE GAUGES 


OF EVERY DESCRIPTION AND SIZE 








PRESSURE RANGE FROM 
5 - 20,000 Ibs per sq. inch 














Prompt Deliveries 
Highest Quality 





Telephone: Central 8196 


Send For Illustrated Catalogue 


EAGLE & WRIGHTS (GAUGES) LTD. 
87 CARVER STREET 
BIRMINGHAM, 1 














Fe oie ets a 
sis ail eee tt" agar ee “i cH ee: 


Made by James Neill & Co. (Sheffield) Ltd., and obtainable from all tool distributors. 





VAI 





PRESSINGS 
in all Metals, Bakelite TY 
and Fibre. a4 
PRESSED 

NUTS 


in Brass and Steel. 





WASHERS 


in any metal, plain 
and press bevelled. 


Limited 


WRIGHT STREET 
SMALL HEATH 
BIRMINGHAM 

10. 





Phone: ViCtoria 4091-2-3 (three fines) 








Grams: “‘Washnuts Birmingham |0” 
a eee 

























Stop that water 
waste / 


with Prestex 
non-concussive spring taps 


Thousands of gallons of water may trickle away in large 
public buildings, factories, schools, hotels and ships from 
taps not turned off completely. Hot water, especially, is 
expensive. 

Prestex non-concussive spring taps are a sure answer to this 
costly irresponsibility, a big problem particularly shown in 
its true light in times of drought. Models available include: 


880B 
i” and 3” 
Bibcock. 










: 4” Stopcock. 

876B 

(with the NEW ‘3D’ style button top) 

4” Pillarcock. 3” nose and tail. 

Non-concussive self-closing 

action 

* Light pressure only required 
to operate 

* Strong black non-heating 
button top (with ‘3D’ style 
red and blue inserts for 
“Hot” and “Cold”’) making 
it difficult to tie down or 
wedge open the valve 

* Self-regulating to any pres- 
sure up to 100 Ib. per sq. in. 
Each tap fully tested on 

s water pressure 

| °* As easy to re-washer as an 

ordinary tap 

> ° Chromium finish ona heavy 

= | nickel base 






4D ee 
72H 
Fs on eo 
. 


0 Oe 
— BE Seek eI 














2 ees 


884W 
4” Shower 
control Stopcock 
also 884C for 
ceiling fixing. 


#e 
‘ 
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Xs 
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Approved by all large Water Authorities. 


Geglers 


Limited 






BELMONT WORKS - DONCASTER 


dondon Office end Werehouse: PRESTEX HOUSE - MARSHALSEA ROAD - S.E.! 
TGA wis 
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One of the latest of the many railway electrification schemes 
(Conductor Rail and Overhead Systems) 
for which Bullers have supplied insulators and fittings 
during the past 50 years. 


Published by courtesy of the main contractors 
Messrs. British Insulated Callenders Construction Company Limited 






SCHEMES SUPPLIED 


British Railways (conductor rail, overhead AC & DC) 
London Passenger Transport Board (conductor rail) 
Argentine Railways (conductor rail) 
Brazilian Railways (overhead) 

Bolivian & Chilean Railways (conductor rail) 
Indian Railways (overhead) 

New South Wales Railways (overhead) 

Polish State Railways (overhead) 

South African Railways (overhead) 
Victorian State Railways (overhead) 






BULLERS LIMITED 


MILTON «+ STOKE-ON-TRENT ~- STAFFS 





Phone : Stoke-on-Trent $4321 (5 lines) 
Grams and Cables :; Bullers, Stoke-on-Trent 
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VOKES GENSPRING 
SUPPORT HANGERS IN 
SEARCHING o> 
CORROSION 




















TEST 


Twenty years’ service under really severe marine 
atmospheric conditions has no appreciable effect on 
the mechanical efficiency of a Vokes Genspring 
Constant Support Hanger—this was established in 
a test recently carried out by an independent 
research laboratory. Using the A.R.E. salt droplet 
test (BSS. 1931.1952), this ten-week test was designed 
to represent 20 years of service exposure. Corrosion 
of the Vokes Genspring Hanger was negligible, even 
under the severe conditions found near the sea coast, 
and efficiency checks before and after corrosion tests 
indicated less than 1% increase in maximum devia- 
tion at any position of the travel. Specified for 


the first three Nuclear Reactor Power Stations 


(all situated near the sea), Vokes Genspring W3 and 
W4 Constant Support Hangers have already proved 
their efficiency. These tests confirm that they will 
continue to give trouble-free service for many years 
to come, even in highly corrosive salt-laden 
atmospheres. Copies of the full test report are 


available on reauest. 


If you have a pipe suspension problem, please write for 
advice or literature. The two Vokes Genspring catalogues 
give full details of the different types of Support Hangers, 


both Constant and Variable. 


Vokes Genspring 


SUSPENSION 


SYSTEMS 


DEPT. H/5 VOKES GENSPRING LTD - GUILDFORD - SURREY 








VG2 





THE ENGINEER June 27, 1958 


RAM TYPE 


HORIZONTAL MILLING 
AND BORING MACHINE 





An exceptionally robust machine incorporating a large section rectangular ram which 
provides adequate support to the milling sleeve for heavy milling operations. Boring and 
facing can be carried out in addition to milling and a wide range of attachments, some of 
which are shown opposite, ensure maximum versatility. 





This Asquith Ram Type Machine is built in a range of sizes with spindle diameters 5in., 
6in., 7in., Bin. or 10in. 


WILLIAM ASQUITH LTD. 
HALIFAX - ENGLAND 





Right Angle Milling Attachment bolted to the face of 
the Ram. 








Universal Milling Attachment bolted to the face of 
the Ram. 








Surfacing Slide Attachment bolted to the flange of 
the Milling Sleeve. 


Sales & Service for . DRUMMON D-ASQUITH ... the British Isles 











DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM. 
"Phone : Midland 343! (7 lines) “Groms : Moxishope, B'ham, Also at LONDON ; Phone : Trofalgar 7224 (5 lines) and GLASGOW : ‘Phone : Centro! 0922 


A277 
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STANDARD’S 
TRIPLE SEAL 


PISTON RINGS 











EFFECTIVELY SEAL THREE FACES 
Eliminate by-pass, Restore compression, Maintain full power, 
Function until bore of cylinder is worn by as much as 1% 
THE 


STANDARD PISTON RING % ENGINEERING °;; 
Gers cwestnen, DON ROAD, SHEFFIELD, St¢ts' senso 


London Office: Walter C. Jones, M.I.Mech.£., M.1.Mar.£.. 57-58, Gresham House, Bishopsgate, E.C.2 
(London Wall 4981) 











CORONA 





TAPPING 
ATTACHMENTS 


Will fic any standard drilling 
machine with morse taper drive 


Made in 3 sizes 
Tapping capacity 7," to §” dia. 


Automatic reverse. Friction clutch drive 
Tap idles in forward direction 


Tap breakage practically eliminated 





FREDK. POLLARD & CO. LTD. 
CORONA WORKS, LEICESTER 6755105 imes) 
ENGLAND 








“* Newallastic” bolts and studs have qualities 
which are absolutely unique. They have 
been tested by every known device, and have 
been proved to be stronger and more resistant 
to fatigue than bolts or studs made by the 
usual method. 





— EGLO 





POSSILPARK ° 








GLASGOW 
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The NEW 


PENDEFORD 


MULTIMETER 
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Direct reading of pressure, strain, torque, 
displacement, load, tension; electrical 
output for remote indication and recording. 


LIGHT IN WEIGHT—SIMPLE TO OPERATE VERSATILE 


SPECIFICATION 

Energising supply : 5.0 v.; Max. current 200 mA ;Frequency | Kc/s; 

Electrical output + 0.15 mA full scale into 1,500 ohms load ; 

Mains supply 200-250 v. 50 c/s; Dimensions 15” x 9” x 6” deep; Weight (approx.) 20 Ib. 


Make checks in situ at different locations with varying problems, quickly and easily 
with this new Multimeter. Just plug-in the appropriate transducer, set the 6-position 
selector switch and read off pressure, tension, load, strain or displacement on the 
directly calibrated scale. In addition, recording or control can be carried out and the 
instrument is provided with an electrical output for this purpose. 

Why not write us for full details of the new Multimeter and our new type 
transducers, all specially designed to simplify testing. 


Typical transducers for use with 
the New Pendeford Muitimeter. 


Write for full details of the Multimeter and our new type transducers. 


sF PA Electronics for measurement and control 


BOULTON PAUL AIRCRAFT LTD., WOLVERHAMPTON. 
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Here are just a few of the 


many liquids which these 


chemical resistance ini ll heidi ebtbaabeale 
and safely 
n WORTHITE superior Sulphuric Acid 


resistancp to sulphuric and many 


For Acetic Acid, glacial 


pumping mildly corrosive 


uitable and it wil Acetic Anhydride 

gies Acetone 

Alcohols 

Benzoic Acid 

Boric Acid, cold 

Butyric Acid 

Calcium Bisulphite 

Caustic Potash, 70°F 

Caustic Soda up to 50%, 

Chlorosulphonic Acid, !20°F 
(pure) 

Chloroform 

Copper Sulphate 

Ethyl Acetate, 70°F 

Fatty Acids 

Formaldehyde, 70°F 

Glycerine 

Magnesium Sulphate, 5%, 70°F 

Nitric Acid, all concentrations 

Oleum, up to 120°F 

Phosphoric Acid, 10%, 70°F 

Phosphoric Acid, 85°/,, 70°F 

Refinery Crudes 

Silver Nitrate, 70°F 

Sodium Sulphate, 5°, 70°F 

Sodium Sulphide, 5%, 70°F 

Sodium Sulphite, 5°, 70°F 

Sulphurous Acid 


In WORTHITE and 18/8/3 STAINLESS STEEL 


put it to the test 


. Worthington 9 Simpson LTD NEWARK NOTTS 


— 


=> 
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Three H & W dual-fuel 
engines with H & W 


ome ao = : alternators Each 
# eh alternator set 


t) ‘eee swat : develops 330 kW 
< e ’ at 428 r.p.m. and 
e, S a we 


ee ee 
pos aa — - ; » he sludge gas 
a" . 


operates on 


many, 


Alternate 


Alternators and engines are H & W alternators supplied in all sizes 


= curing our unde from 100 to _ — _ voltages up 
responsibility for the complete oO - wi 
power set. We also supply the H & W 2- or 4-stroke turbo-charged 


necessary control equipment. Diesel engines 
(“In line” and “V” type 4-st. Diesel engines 
can be supplied naturally aspirated or 

turbo-charged with or without air coolers) 


HARLAND & WOLFF 


ji Meee ee 


BELFAST GLASGOW LONDON LIVERPOOL SOUTHAMPTON 


Industrial fabrications 


With a HIGH STANDARD 
of WELDING in ALUMINIUM, ALUMINIUM 
ALLOYS, FULL RANGE of HEAT-RESISTING 
STEELS including the NIMONIC RANGE, 
STAINLESS STEEL, NICKEL, TITANIUM, 
LOW CARBON STEELS and ALLOY STEELS. 


Space and facilities are available for the fabrication 
of medium size storage tanks etc. 


We are equipped for both Manual and Automatic 
Argon Arc, Argonaut, Metallic Arc etc. and 
é Wetde); Resistance Spot and Seam Welding. 
e Feed-Hopper 
oh =30 Mil ala- Me lale ia: 


nless Stee! 18/8sp 


BURNIEY AIRCRATI PRODUCTS LIMITED 


WELDEe FABRICATIONS @Q@IVISION 
FULLEDGE WORKS - BURNLEY - LANCASHIRE - ENGLAND 


3203 TELEGRAMS A/RCRAFT BURNLEY. 





d | 
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NEW £51) cS 


Distington - Goodman 


BELT CONVEYOR STRUCTURE 


— increases belt life 

— reduces installation costs 
— increases capacity 

— almost eliminates spillage 
— inexpensive 


INTERMEDIATE STAND CONVENTIONAL STRUCTURE The longitudinal members of this 
(Adjustable for height) 
conveyor structure consist of 3” 


dia. steel ropes in tension. 





The connections at the. ends 
of each troughing idler shaft are 


hinged. These basic features 





provide a resilient conveyor 


which is easy to stack, transport 


Greater conveying capacity 
obtainable by increased troughing and install — a conveyor in which 
under load 


TYPICAL ANCHORAGES 
impact damage to the belt as it 


passes over the idlers is greatly 
reduced. The belt is easy to 

train. The bottom belt is in 

full view and there need not be any 


concealed rubbing between belt and structure. 


eA 


DISTINGTON ENGINEERING COMPANY LIMITED 


8CcB 


5! 
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Britains biggest Crane .. 
CLYDE-BOOTH 200 TONS GOLIATH 


June 27, 1958 








Shown lifting concrete test blocks representing the maximum working load of 
200 tons, this Goliath was built by Clyde Crane & Booth Ltd., for the 
‘ erection of Bradwell Nuclear Power Station. Taking into account the lifting 
capacity and overall dimensions, it is believed to be the largest of its 
type in operation in this country and probably the world. The Booth Gola showy -Neleom 


Column on the same scale. Clearance from 








rail level to underside of bridge is 140’. 
Distance between rail centres 178’. 














CLYDE CRANE & BOOTH LIMITED 
incorporating 
Clyde Crane & Engineering Co., Joseph Booth & Bros., 
MOSSEND, Lanarkshire. Union Crane Works, RODLEY, Leeds. 
Phone: Holytown 412 (6 lines) Grams: ‘Clyde’ Motherwell Phone: Pudsey 3168 (6 lines) Grams: ‘Cranes’ Rodley 
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© POSITIVE REMOTE CONTROL 
























Wherever the application of an 
efficient positive remote control 
system is required the ARMSTRONG 
Unit provides a simple, effective 
answer. Easy to install, rust-proof, 
permanently self-lubricated and 
temperature corrected, neither the 
*Slave’ nor ‘Master’ units need main- 
tenance. Amongst innumerable 
applications, flue damper controls, 
built in systems for Machinery 
Controls and Motions, remote gear 
shift operations, jig latching and 

valve control, etc., are typical. 


Full mee), 


gladly supplied. 















Regd Trade Mark 


REMOTE CONTROL UNIT 


ARMSTRONG PATENTS COMPANY LIMITED 
EASTGATE BEVERLEY YORKSHIRE 














jig boring 
with optical accuracy 














The pride of our machine shop 
is our Optical Jig Borer, which 
makes possible machinery limits 
as fine as + ‘000125 on most types 
of work. We look forward to 
receiving your enquiries for the 
jigs and tools that require that 
little ‘“‘extra”’ that is possible with 
plant of this nature. 


BF. MINGHAM 
AND 
LACKBURN 


CONSTRUCTION CO. 172. 





Armoury Close, Bordesley Green, Birmingham 9 and at George Street West, Blackburn 
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but we tailor 
in stainless steel 


Made to measure jobs are our speciality. Vats, vessels 
and machine parts in heat-resisting and corrosion-resisting 
materials—particularly stainless steel and nickel alloys 
are usually problems, but they’re problems we take on 
every day of the year. Our technical department is always 
available for consultation, advice 
and service. Call us in and see 
what a difference superb stain- 


less steel tailoring makes. 


for instance... 


Laboratory paint 
kettle in heat- 
resisting stainless 
steel. 


WELDING TECHNICAL SERVICES LTD. 


ENGINEERS AND FABRICATORS 








HURST MILL, KINGS NORTON, BIRMINGHAM 30 


GRAMS : WELTEXA, BIRMINGHAM 


PHONE : KINGS NORTON 2360/2555. 
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REYROLLE 
AT 
LACKENBY 
BEAM MILL 
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Illustrations show the main 11-kV 











350-MVA oil-break switchgear, the 
2.75-kV 150-MVA air-break switch- 
gear, and the control-room in Dorman 


Long’s new Beam-Mill at Lackenby. 






Reyrolle 






A, Reyrolle & Company Limited G8 Hebburn - County Durham - England 








56 THE ENGINEER June 27, 1958 














Principal characteristics of 
5 g.p.m. model: 


Max. Supply Pressure: 3,000 p.s.i. 
Max. Flow: 5 g.p.m. 

Max. Power Input: 6 watts 

Max. Power Output: 4 h.p. 

Size: 73" long x 33" wide x 43” high 
Weight: 6} Ib. 






Specially designed for industrial 







applications 
Sperry Electro-Hydraulic 
Servo Valve 


This Sperry Servo Valve is intended for any type of industrial electro-hydraulic servo system requiring 
accurate control. It is suitable for operating temperatures of -20° to 100°C. 

RUGGED CONSTRUCTION Of rugged construction, the Sperry Electro-Hydraulic Servo Valve is 
designed for pad mounting for general convenience of assembly and servicing. 

LONG LIFE The pilot-valve stage is controlled from an electrical transducer, the windings of which 
are encapsulated in a suitable compound in order to ensure stability and long life. 

The connections from it terminate at a Mk. 4 miniature 3-way fixed plug or if preferred, a covered screw 
terminal block. 

EXTERNAL SETTING Adjustment, operating on the pilot-valve linkage, is incorporated to enable the 
hydraulic neutral to be set externally. When the transducer cover is removed, this adjustment remains 
unaltered. 

RAPID RESPONSE Excellent frequency response characteristics. 

VARIETY OF MODELS The valve is produced in 2.5, 5, and 10 g.p.m. models, the number of 
orifices for the main valve being varied for each model. 








For further details of the Sperry Electro-Hydraulic Servo Valve, write for illustrated brochure. 


SPERRY Servo-Control Components for Industry 


SPERRY GYROSCOPE COMPANY LIMITED * GREAT WEST ROAD * BRENTFORD * MIDDLESEX . Telephone: EALing 6771 
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DROPFORGINGS 





THE BLACKHEATH STAMPING CO. LTD. a 


Phone: BLACKHEATH 1448/9 





BLACKHEATH BIRMINGHAM 








‘Let Broughton Air Cylinders 
Lighten your Load. . . 


Were Losing our 
Grip tes 









—_—_—- Km 
* «il Re. y ¢ 
dun, “MN, 


. valve’ 
on-return \ \ en, 


Or, 
" —SS : | } 
a ~ £2 


vibration and aaa 
slackness—fit a 
Kolok Positive 


Lock Washer 


meee itive Lock Washer 











POSITIVE LOCK WASHER CO. LTD., 45 RENFREW STREET, GLASGOW 
Teiephone: DOUglas 9292 



























“STORAGE & TRANSPORT TANKS 


As supplied to all Ministries, Principal Oil Companies & Petrol Pump Manufacturers 
F ry storage and transport purpose. Steel Horizontal Tanks, ngs 
Cylindrical naeréround Tooke, Fuel bil Tanks, Road Wagon Tanks, Broughton Pneumatic Equipment offers unlimited smooth fast flexible power for all 
Rectangular Tanks, Air Receivers, Vats, Hoppers, etc. types of automatic movements, transfers on machines, fixtures and feeds. Broughton 
When ordering specify M.S.L. ‘Bull’ Air Cylinders are ideal for all types of clamping operations, converting hand 
==] | presses, foot presses and guillotines to power machines, eliminating fatigue and 


25 Yours experuenc’ an increasing production and usefulness of machines. These are only a few of the jobs 
Falo 2 t { Line Welding where air cylinders can help to increase efficiency. 


Our Technical Staff is at your service to discuss any application you may require. 


j. BROUGHTON & SON encrs) LTD. 


TELEPHONE : 
SECURITY WORKS, FACTORY CENTRE, BIRMINGHAM, 30 KINGS NORTON 3305/6 7 





Angel Factory Colony, Angel Rd., Edmonton, N.18 
Phone: Edmonton 6601/2/3 Grams: Metstru, Southtot, London. 
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A first class AIR WINCH for: 





HAULING 
& 
PILING 
a 
LIFTING 
COMPLETE RANGE 
OF PNEUMATIC id 
POWER 


TOOLS, HOISTS 
AND WINCHES, 
AIR MOTORS 
VALVES AND 
CYLINDERS. 


wunoh 


the GLOBE PNEUMATIC ENGINEERING Co. Ltd. 





ASHTON ROAD, HAROLD HILL, ROMFORD, ESSEX. 


Telephone: INGREBOURNE 5522 
Telegrams: PNEUMATOID, ROMFORD 














Builders of : 
WHOS WRATOGARS 





Illustrated is a 3-Car Diesel Railcar Unit for service in the North Eastern Region 
of British Railways. 


METRO-CAMMELL are supplying 739 Diesel Railcars for British Railways 
Modernisation Plan, and have already delivered over 450. 


METROPOLITAN-CAMMELL CARRIAGE & WAGON CO. LTD. 
HEAD OFFICE: SALTLEY - BIRMINGHAM, 8 
LONDON OFFICE: VICKERS HOUSE - BROADWAY - WESTMINSTER, S.W.1 
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. 
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LC. 


Metals 
Division 
specified 
AQUAMISER 


Forced Draught 
Water Cooling Towers 


for water cooling at their 


WAUNARLWYDD 
TITANIUM PLANT 


@ AQUAMISER Cooling Towers are suitable for Diesel Engines, Condensers, 
Heat Treatment Plants or any duty where water conservation is necessary. 


Ask for Leaflet 2A. 














ld . 
THE MIDLAND HEATING & VENTILATION CO. LTD., BIRMINGHAM, It. 
BIRMINGHAM: VICtoria 3781 STOCKPORT: WOOdley 3611 ’ GLASGOW: BlShopbriggs 2667 
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f ball and roller 


The Skefko Ball Bearing Co. 


size, and high degree 
balls and tracks enables 
ball bearings © 
thrust loads in addition to 
high speeds. 


between 
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BRITAIN’S NUCLEAR POWER PROBLEMS 


Much of what has been said and written about British 
progress in developing nuclear power for industrial use 
has helped to create the popular impression of an 
unqualified success story. Until recently, amid the 
enthusiasm generated by the successful operation of 
Calder Hall, the start of work on the first four com- 
mercial nuclear power stations, and the more distant 
promise of “* Zeta” and “‘ Sceptre,” there has been little 
public mention of the tough technical problems that 
must be tackled before some of the dreams can be turned 
into reality. A close look at the more urgent problems 
was taken at the British Electrical Power Convention last 
week when Sir Christopher Hinton presented a timely 
and critical reappraisal of the state of the art of nuclear 
energy for Great Britain’s electricity supply. There is 
no need to enumerate Sir Christopher’s arguments here, 
for they are fully developed in the abstracts from his 
paper reproduced on page 958 of this issue. His con- 
clusions, briefly, are that nuclear power can only compete 
with conventional power if flexibility of operation can 
be built into the nuclear power stations and if their 
capital cost per megawatt can be considerably reduced 
by 1966. He goes on: “.. . although improvements 
in the performance of the gas-cooled graphite-moderated 
reactor arising from engineering developments can be 
expected over the next two or three years, the long-term 
improvements arising from the achievement of a higher 
top temperature in the heat cycle can only arise from 
major development in technology, involving the use of 
ceramic fuel elements canned in some such material as 
beryllium and made in such a form that higher ratings 
and higher burn-ups can be achieved.” If development 
work on these lines to reduce the capital cost of nuclear 
power plants is not complete and well-established by 
1966, then there will be two alternatives: the first, to 
go ahead with nuclear power producing electricity more 
expensively than by conventional means; the second, 
to revert temporarily to conventional power stations, 
totalling about 2000MW annually, leaving only 300MW 
to 400MW of nuclear power to be provided annually 
to match the probable growth in base load. 

If there were no other factors to be considered, the 
goal, at least, would be clear, although the exact route 
to it might be uncertain. Unfortunately, the problem 
is not so simple. One complication was introduced in 
the statement made by the Minister of Defence last 
week, that “‘ to provide insurance against defence needs, 
certain of the civil nuclear power reactors now in the 
early construction or design stage are being modified 
so that the plutonium produced as a by-product is suitable 
for use, if the need arises, for military purposes.” It is 
understood that this decision will not affect the power 





stations at Bradwell, Berkeley and Hunterston, where 
work is already well advanced. 

There is no reason to doubt that so momentous a 
decision is dictated by the national interest, but it is 
likely to have unwanted repercussions on the development 
of nuclear power on a purely commercial basis. Several 
searching questions spring to the mind. How wil! 
reactor design be affected by these modified require- 
ments ? Will the reactor cores be “ optimised” for 
plutonium production, or will the main difference be in 
the charge and discharge arrangements ? How can the 
conflicting desiderata for electricity generation and 
plutonium production be reconciled ? How many 
reactors are to be modified ? Perhaps the last question 
is the most important to all the partners in the civil 
nuclear programme. For, unless the number of reactors 
to be modified is small, the work of modification may 
demand a serious diversion of effort from the main task, 
which is to prosecute an intensive research and develop- 
ment programme aimed at reducing the capital costs of 
the gas-cooled graphite-moderated reactor. As formulated 
by Sir Christopher Hinton, that task is both complex 
and urgent. To complete it within the stipulated eight 
or nine years will require the unremitting application of 
the limited resources in specialist manpower at the 
disposal of the industry. But, if these resources are to be 
deployed effectively, the target should be clearly specified 
so that diffusion of effort can be avoided. In fairness to 
the manufacturing consortia, each of which is spending 
more than £1,000,000 a year on research and development, 
firm building programmes should be allocated as far 
ahead as is possible. Finally, means should be found 
for insulating the industry against some of the wayward 
puffs of Britain’s economic weather so that the smooth’ 
progress of long-term plans need not be at the mercy 
of short-term fiscal measures such as those imposed last 
year, whereby the target of SCOOMW to 6000MW of 
nuclear power may be delayed twelve months beyond 
1965. 


AGRICULTURAL MACHINERY 


A statement issued a few days ago by the Agricultural 
Engineers Association indicates the progress which 
continues to be made by that sector of the engineering 
industry devoted to the manufacture of tractors and 
agricultural machinery. Last year, the value of its sales 
production was £156 million, over £90,000,000 of which 
represented exports. The export figure, it may be noted, 
is the highest ever recorded for agricultural machinery 
and should be compared with £70,000,000 in 1956 and 
£1,500,000 in 1939. This year, so far, the results have 
been even better; the production of tractors and all 
kinds of machinery and implements has shown a 
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“substantial advance ” over last year. Sales in overseas 
markets have also been greater, tractor exports in the 
month of April, for example, being 2000 units more than 
a year earlier. 

This encouraging news has been made known on the 
eve of the Royal Agricultural Society’s annual show, which 
is to be held at Bristol next week. Apart from breaks 
necessitated by two world wars, the Royal Show has 
taken place every year since 1839. It is an event which, 
for more than a century, has regularly received some 
notice in our pages, for whilst the “ Royal” effectively 
demonstrates just about every aspect of farming and rural 
life, its distinctly engineering atmosphere has always been 
prominent. Now, that atmosphere is more pronounced 
than ever, at a time when the success of agriculture 
throughout the world is so dependent upon the pains- 
taking and arduous work of engineers. In the last two 
or three years, however, there has been a good deal of 
discussion about the real value of the “‘ Royal” and 
especially of its machinery section. The expenditure 
incurred, by the organising society and the exhibitors 
alike, in staging so large an affair in a different part of 
the country every year, is heavy. This factor, indeed, 
may well be the one which has given rise to the criticism 
that the itinerant Royal Show is no longer the “ good 
idea” that it was. But whether or not there is any real 
substance in that criticism is open to debate. What can 
be said, from a preliminary study of the machinery 
exhibits, is that next week’s show at Bristol will clearly 
reveal that British agricultural engineers are certainly not 
lagging behind their overseas competitors. This, inci- 
dentally is the fifth time in its long history that the 
“ Royal ” has been held at Bristol. The first occasion, in 
1842, was quite significant from the machinery standpoint. 
For it is recorded of that show that “ perhaps the most 
exciting of the various new inventions which failed to 
gain prizes was Lady Vavasour’s rotary tiller.” It 
consisted of a “ large barrel into which were fixed a large 
number of spoon-shaped teeth,” and it was designed to 
act as a substitute for plough, harrow and cultivator. 
Unfortunately, upon trial, “the earth adhered to the 
teeth, closed the spaces between them and accumulated 
until the machine became an immensely heavy roller 
consolidating the ground and completely reversing the 
intentions of her ladyship.” It may not be altogether 
inappropriate to observe here that one of this year’s 
sixteen entries for the Royal Agricultural Society’s silver 
medal awards is a rotary tiller, far in advance in design 
and operation, we hasten to add, of Lady Vavasour’s 
invention ! 

There is, however, another matter concerned with the 
progress of agricultural engineering which, we believe, 
this year’s Royal Show will emphasise. It is the adapta- 
tion of tractors and other items of agricultural machinery 
for “ off the farm” uses. Reference to this matter was 
made, last October, by Mr. J. M. Chambers in his presi- 
dential address to the Institution of British Agricultural 
Engineers. He said it was nothing new that tractors, 
with their specially designed equipment, were now doing 
work of a non-farming nature like earth-moving, trench 
digging and forestry and municipal tasks, but what was 
new was the potential volume for such application. This 
kind of business, according to Mr. Chambers, now con- 
stitutes over 20 per cent of the total agricultural 
machinery sales of the U.S.A. and is already having its 
effect on tractor design. In this country and throughout 
the world there is plenty of scope for “ off the farm” 
employment of machinery designed basically for agri- 





cultural work. It is a matter which designers and 
manufacturers will undoubtedly keep very much in mind. 


PROGRESS OF THE MOTORWAY 


Britain’s first major motorway—the 53-mile London 
to Birmingham route—has now been under construction 
for thirteen weeks, and has, up to now, made very good 
progress. The short time of construction of nineteen 
months set for this £15,000,000 scheme has been accepted 
by practically everyone concerned with the job in the 
spirit of a national challenge. We heard, for instance, 
that the multitude of authorities and local bodies which 
have some work of readjustment to carry out where 
the motorway cuts through their areas, have generally 
given much more prompt and efficient service than they 
were obliged to do. Such works involve local authorities, 
river boards, canals, railways, transmission lines, tele- 
phones, gas, water and drainage, and others, too; 
together with problems of defining boundaries—thousands 
of land charts have been prepared—they are a formidable 
part of the work of building a motor road through such 
an old-established and well-populated land as ours. 

The motorway is not noteworthy for innovations in 
engineering design or constructional method, but it is 
outstanding as an example of detailed planning and 
fast construction. The nineteen-month period of con- 
struction was confidently accepted by the contractor 
(there is a £40,000 penalty for each week that the stipulated 
date is exceeded) only after very detailed analysis of the 
work involved. The road was divided into lengths 
which could be competently controlled by one agent, and 
each constructional operation in each of these lengths 
was broken down into the successive steps needed to 
complete it, and hence timed and fitted into the general 
programme. This procedure is again found on the 
jobs where each gang has a target—with appropriate 
bonus, no doubt !—for the week’s work ahead. The 
initial analysis also determined the plant needed. Accord- 
ing to Mr. Maurice Laing, the job is the most highly 
mechanised civil engineering work as yet attempted 
anywhere in the world, except for opencast coal mining. 
The plant on site is valued at £5,000,000 (one-third of the 
contract sum) and there is about 20 h.p. available per 
man (whether mechanical or not), the total power on 
the site being 80,000 h.p., and the total number of men 
(staff and operatives) around 4000. Some further con- 
structional details are given on page 982. 

One fact which has emerged from the motorway 
tenders is that there was little difference in the contract 
price for completion after two summers’ work, or after 
three (alternative completion dates of October, 1959, 
and October, 1960, were given in the tender documents). 
Thus, the nineteen months of construction is clearly the 
period giving maximum economic gain, since the value 
of twelve months’ use of the motorway is very consider- 
able. Some criticism has been levelled at the speed 
with which the scheme has gone forward, on the grounds 
that the haste is politically inspired, and the complete 
scheme is needed as an advertisement to display at the 
next election. Obviously, large-scale road construction 
should have been started sooner ; but that fact apart, 
the timing of the scheme is sound. In use, the motorway 
will prove an immense national boon, and will start a 
clamour for more such roads. Political propaganda 
based on its success would therefore have to promise 
more of the same thing, and that, indeed, would be 


progressive and just ! 
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UNDERGROUND CORROSION 


Cathodic inhibition of corrosion has been becoming 
more popular in recent years. The increasing use of this 
technique has caused concern because, while the electric 
currents set up in the soil lead harm away from some 
quarters, they may have quite different effects elsewhere. 
Anxiety went so far that in 1953 the principal opera- 
tors of underground transmission systems in this 
country combined to form the joint committee for the 
Co-ordination of the Cathodic Protection of Buried 
Structures. The purpose of this body was to look into 
the possibility that cathodic protection against corrosion 
was actually doing harm in certain circumstances, and to 
find such ways of regulating the employment of the 
technique as would serve the common interests of the 
prime movers. A technical panel was appointed and set 
about its business. This panel did not restrict itself to 
the study of “* interference ” (the passage of current from 
cathodically protected structures through vulnerable 
subterranean installations), or to the search for methods 
of preventing this. Testing procedures for protected 
structures, economic questions, protective coverings, 
“ground bed” (or extensive anode) materials, and 
general problems of safety all came within the purview of 
the panel. It also performed the useful task of registering 
all the known cathodically protected sites, and we find in 
a pamphlet recently issued by the joint committee that, 
at the time of writing, details had been obtained of more 
than five hundred installations. 

The pamphlet we refer to is entitled ‘‘ Cathodic Protec- 
tion of Buried Structures,” and it has been published 
with the worthy intention of drawing notice to recent 
progress in the work of the committee. Although its 
nominal object is to bring the public up to date, it does 
not fail to begin at the beginning ; it starts by defining 
“corrosion,” and then proceeds with a summary of the 
principles of electrochemistry, underground corrosion in 
the absence of air, and cathodic protection against cor- 
rosion. Protection by either sacrificial anode or power- 
impressed installations is critically reviewed, and reference 
is made to criteria of protection based on the magnitude 
of the potential difference between soil and metal. A 
nine-stage procedure is described for practical application, 
extending from the preliminary examination of the civil 
and mechanical design of the structure to the eventual 
commissioning and maintenance. The all-important 
subject of interference itself is shown to be a simple one 
in principle, and there is apparently little difficulty in 
solving the problem economically, provided that every- 
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body involved co-operates at the earliest possible moment. 
The joint committee obviously does not consider that its 
work is done, however, for the pamphlet refers to the 
further research that is currently being financed by the 
constituent bodies. 


BACK AGAIN TO WALES 


In the opening stages of last week’s Summer Meeting 
of the Institution of Mechanical Engineers the President, 
Air Marshal Sir R. Owen Jones, explained that the venue 
was South Wales because of the important engineering 
activities located there, citing coal, shipping, and the 
light industries. This is, no doubt, a valid reason, par- 
ticularly in the case of the light industries, many of which 
employ technologies which by reason of their novelty are 
unfamiliar, and hence intriguing, to a high proportion of 
the membership. As an example, from Treforest comes 
“ Hylumina,” strong and yet so hard that with a bottle- 
opener composed of it, if the crown cork proves obstinate, 
one can cut the glass itself! Certainly there was much to 
interest the members as they visited factories and 
foundries, laboratories and refineries, their status as 
honoured guests emphasised by the great North British 
diesel-hydraulic locomotive and the striking Harrington- 
bodied “* Reliance ’’ coaches that swept them from and 
to Cardiff. And in the vaunted City Hall it was possible 
for members, their guests and ladies to join in some 
experiments upon a sprung ball-room floor that would 
have enthralled the scientific spirit of Wing Commander 
Cave-Brown-Cave. But the President left unspoken 
another trenchant motive: even without hearing men 
speak from personal recollection of 95 per cent unem- 
ployment, the fact that so much of the industry is of short 
standing is a vivid reminder that the ability to manipulate 
the great forces of Nature is not all that an engineering 
concern needs in order to survive. The weird and dis- 
quieting spectacle seen recently, of a great industry, orice 
justly proud of its far-ranging flying boats, its irresistible 
fighters, its heavily armed bombers, hanging upon the 
words of the Minister of Supply, demonstrates that, now 
as then, assets material or technical can be set at naught 
by an unheeding society. In South Wales one might 
hope to find the educated population particularly vigilant 
against political hindrances—inspired by reverence for 
rules, changing not for the sake of no change, the 30 
m.p.h. mentality, and hope of “ protection”’—upon the 
earning power of industry. Our correspondence from 
Carmarthenshire, printed in recent issues, suggests 
that such awareness is not general. 





** AUSTRALIAN CLIPPER-SHIPS ” 


“The Red Jacket made her first start in 1854, and has just com- 
pleted six voyages round the world within four years, including all 
delays at home and abroad, sailing nearly 200,000 miles without 
losing either a spar or a sail. Her first voyage from New York to 
Liverpool was made in 13 days 2 hours ; from Liverpool to Melbourne 
in 69 days ; her last voyage from Liverpool to Melbourne occupied 
68 days ; from Melbourne to Liverpool 68 days; whilst the run 
from England to Melbourne was made in 63 days. During these 
voyages the ship has carried over 4,300 passengers in safety and 


comfort, and brought home the large amount of over £2,500,000 in 
specie. Her saloons, of which she has two, are very handsome, and 
afford accommodation for thirty saloon passengers. Her second 
cabins are on deck ; and her intermediate and steerage are lofty and 
well lighted. The White Star, 2,360 tons, belonging to the same 
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owners, accomplished her last run from the port of Liverpool to 
Melbourne in 69 days, on which occasion she sailed the astonishing 
distance of 3,267 miles in ten successive days.” 


** HAILSTORMS 


“ During a late storm which occurred on the Bloomhall side of 
Sheffield, the hail fell in lumps of an unusual size. The largest 
measured was lin. by lin. by din. of a very irregular » appar- 
ently formed by the conglomeration of a number of smaller hailstones. 
Probably the largest hailstone was the one picked up near Endcliffe, 
which was in the form of a flat disc, measuring 3in. in diameter. 
Several weighed more than half an ounce. During a storm which 
occurred near Oundle, Northamptonshire, hailstones fell varying in 
size and shape from a marble to a large-sized bantam’s egg ; a few 
falling in large square pieces.” 
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Nuclear Energy for Britain’s 
Electricity Supply 


By SIR CHRISTOPHER HINTON, K.B.E., F.R.S.* 


Two of the papers discussed at the British Electrical Power Convention at Brighton 
last week were concerned with nuclear energy for electricity supplies. The first 
paper, which was by Sir Christopher Hinton, dealt with the urgent research and 
development work which must be satisfactorily completed by 1966/7 if nuclear 
power stations are to be competitive with conventional stations as producers of 


electricity in Great Britain. 


Here we reproduce abstracts from Sir Christopher's 


paper, followed by a condensed account of the discussion. 


HE United Kingdom’s programme for 

the industrial use of nuclear power 
was published as a White Paper in 1955. It 
envisaged the construction by 1965 of nuclear 
power plants having a total capacity of 
between 1500MW and 2000MW sent out. In 
fact, the target which was aimed at was 
1800MW, equivalent to about 5,000,000 tons 
of coal a year. 

During the summer of 1956 there was 
considerable development of thought which 
led to a very great expansion of the pro- 
gramme and this was announced in March, 
1957. Rightly or wrongly, one of the factors 
which started this trend of thought was the 
growth in the size of reactor which was 
considered to be practicable. It has already 
been said that the White Paper visualised the 
size of a two-reactor station as lying between 
100MW and 150MW, with the possibility of 
rising to 200MW at a later date. The work 
of the consortia showed that considerably 
larger reactors were possible and it was 
known that when they submitted their first 
quotations to the Electricity Authority, the 
capacity of a two-reactor station was likely 
to be of the order of 300MW. The growth in 
reactor size would have halved the number 
of reactors to be ordered, and it would 
obviously have been impossible to maintain a 
uniform work load on four consortia. In 
spite of this difficulty, nothing could have 
been done to expand the initial programme 
if uranium supplies had continued to be 
limited to the level which was originally 
expected, but during 1956 there was extensive 
development of reserves in Canada and 
reasonable expectation that considerably 
increased quantities of uranium could be 
bought. 

There was at the same time a growing 
consciousness of the seriousness of the coal 
supply position, and a wave of enthusiasm 
about the prospects for nuclear power, 
following the opening of Calder Hall in 
October, 1956. All these considerations led 
to proposals for an expansion of the pro- 
gramme and came to a head at the time of 
the Suez crisis. The combination of circum- 
stances led to the announcement in March, 
1957, that the programme would be expanded 
and that the target for 1965 would be lifted 
from its initial level of ISOOMW to 2000MW 
to a level of SOOOMW to 6000MW. 

This decision was taken in spite of the 
fact that the economics of nuclear power 
looked slightly less favourable in 1956 than 
had been anticipated in the White Paper. 
The reason for this unfavourable change in 
the economic assessment arose from a 
re-estimation of the value which ought to be 
assigned to the by-product plutonium. It 
had been originally thought that plutonium 
could be used either for enriching thermal 
reactors, or, ideally, as fuel in fast reactors 

* Chairman, Central Electricity Generating Board. 





of the type which were being developed at 
Dounreay. During 1956, it was realised by 
the scientists that only limited burn-up of 
plutonium could be achieved in thermal 
reactors because under prolonged irradiation 
by thermal neutrons some of the plutonium is 
converted into its higher isotopes Pu! 
and Pu*?, which are not fissionable and 
are fairly high neutron absorbers. This 
meant that the value of plutonium as a fuel 
in thermal reactors was less than expected 
and that it could only be fully used as a fuel 
in fast reactors. But as design work pro- 
gressed on the prototype fast reactor at 
Dounreay, further difficulties became 
apparent. One only needs to look at the 
published drawings and diagrams of the 
fast reactor to see that the designers have 
been forced into considerable complexity. It 
is therefore reasonable to believe that there 
is a great deal of work to be done before the 
fast breeder system is evolved, and it is not 
unreasonable to reflect this in the plutonium 
credit. 

The other factor which tended to reduce 
this credit was the fact that the Americans 
decided to make considerable quantities of 
enriched uranium available through the 
International Agency. Their enrichment 
costs are considerably lower than the costs 
which can be achieved in this country, both 
because of the size of their plants, and 
because the biggest single element in the cost 
of enrichment is electrical power for driving 
the compressors and their power costs are 
lower than ours. 

These two factors acting together led to 
the conclusion that the plutonium credit 
allowed in the White Paper was too high 
and by the end of 1956 the published figure 
for plutonium credit had been reduced to 
0:07d. per unit. The reduction of credit 
from around 0-35d. per unit to this much 
lower figure was to some extent offset by the 
fact that the capital cost of the initial stations 
was rather lower than had been expected at 
the time when the White Paper was written. 
But this did not provide full compensation 
and the published figures show that the 
estimate of cost per unit sent out had risen 
from 0-6d. to 0- 66d. 


SCIENTIFIC AND TECHNOLOGICAL PROBLEMS 


It has already been pointed out that the 
estimate of cost given in the initial White 
Paper assumed an average fuel element life 
in the reactor of 3000MW days per tonne of 
uranium, and that the White Paper stated 
clearly that practical experience to support 
this assumption was not available, although 
it was fully expected that development work 
would prove that this average exposure could 
be achieved. The reason why practical 
experience of long fuel element exposures is 
not available, lies in the fact that all initial 
reactors were built primarily for the pro- 
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duction of plutonium for defence purposes. 
When plutonium is exposed for long periods 
in the neutron flux it absorbs neutrons to 
form the higher isotopes and these are 
undesirable from the point of view of the 
weapon designer. Irradiation of fuel elements 
in the earlier reactors was, therefore, kept 
down to a level specified by the Defence 
Research Organisations. But it is very 
difficult to hasten experimental work on the 
behaviour of fuel element under irradiation. 
The burn-up in the fuel element is a function 
of the neutron flux to which it is exposed and 
the time which it spends in the reactor. The 
neutron flux in reactors of the type which are 
being built for industrial purposes is around 
2x 10"* per square centimetre per second, and 
in order to receive mean irradiation of 
3000MW days per tonne, the fuel element 
must spend about four years in the reactor. 
Neutron fluxes in the Calder Hall and 
Windscale reactors are lower, and similar 
experience can therefore be gained only over 
the course of a period of about ten years. 

It is, of course, possible to carry out 
irradiation work on fuel elements in experi- 
mental reactors of the type of DMTR at 
Dounreay which has a neutron flux about 
five times higher than those of the industrial 
reactors, and in which burn-ups correspond- 
ing to 3000MW days per tonne can therefore 
be achieved in a period of about nine months. 
However, the core volume of these experi- 
mental reactors is small; they will not 
accommodate a full-scale fuel element of the 
type which has to be used and will only 
hold a few small test pieces at any one time. 
But the engineer is not happy to design 
immensely expensive plants on the basis of 
such limited tests without supporting results 
from a reactor in which the core has sufficient 
volume to give statistically adequate 
experience. 

There is no royal road to the solution of 
this problem. If one sets out to build highe 
flux experimental reactors having large core 
volumes, the total heat release in them rises 
and the experimental reactor becomes pro- 
hibitively expensive. The only solution is by 
making the programme for the construction 
and operation of industrial reactors keep 
reasonably in step with the research pro- 
gramme, because only these industrial reac- 
tors provide information on the irradiation 
of full-scale fuel elements on a basis which is 
Statistically satisfactory. 

The large expansion of the programme 
which was adopted in 1957 brings with it 
another major problem. The cost of elec- 
tricity produced in nuclear power stations 
has been based on the assumption that these 
power stations will work as base load stations 
with an annual load factor of 75 per cent. 
To use nuclear power stations in such a way 
is obviously wise because of their high 
capital cost, but it is a privilege which they 
cannot enjoy indefinitely unless system load 
factors are considerably increased by, for 
example, three-shift working in industry. 
At present the load factor on the British 
electricity supply system is under 50 per cent 
and the minimum continuous load is only 
about 3000MW. This occurs at night during 
week-ends in the summer and is, in effect, the 
base load on the system. 

Fig. | (a) shows the estimated growth of 
the night load together with the forecast of 
the maximum nuclear capacity for the period 
1960 to 1970. Up to 1966, the continuous 
load will always exceed the total capacity of 
the nuclear power stations and these stations 
therefore will be able to operate as base load 
stations if the necessary transmission is pro- 
vided. In this sense, flexibility of operation is 
a highly desirable but not essential character- 
istic for the plants to be commissioned by 
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1966. Beyond 1966, the total nuclear capa- 
city will exceed the anticipated night load, 
and, therefore, if the full output of these 
Stations is available, they will be required to 
operate at reduced load during weekends in 
the summer. 

Fig. | (6) shows corresponding conditions 
during summer weekdays. After 1969, and 
again if the nuclear stations have an avail- 
ability of 100 per cent, some of the stations 


1962/3 1966/7 1970/1 1962/3 1966/7 1970/1 

















































12,000 | 
te L. 
(eae SUMMER | SUMMER 
N WEEKDAY 
8,000| WEEKEND EE 
= / 
6,000 = 
” Ay 
4.000\— ar * 
— ¢ 
2,000 4+ 
Oe-1 | a 
1960/1 1964/5 1968/9 1960/1 1964/5 


(a) (b) 


(a) Summer week end. 
(b) Summer week day. 


Maximum nuclear capacity (including A.E.A. stations). 
oee-e-- Assumed available nuclear capacity. 
- Night load available. 





Fig. 1—Loads available for nuclear generation after 
allowing for essential conventional generation and 
for pumped storage demands 


will be required to reduce output at night 
during the week, in addition to week-ends. 
Of course, the above conclusions are only 
valid if the whole of the output of the nuclear 
stations is available during the summer 
periods. It would obviously be imprudent to 
plan our future programmes on this assump- 
tion, and in the absence of operating experi- 
ence on nuclear stations, the levels of avail- 
ability obtained with conventional stations 
have been applied. In assigning a load 
factor of 75 per cent it is assumed that a 
station will run at maximum seasonal 
availability throughout the whole year, week- 
ends as well as weekdays. During the winter 
months the highest availability is required, 
whereas in the summer when the system loads 
are smaller, plant is taken out for mainten- 
ance and average availabilities are, therefore, 
much lower. 

Fig. 1 also shows the output capacity of the 
nuclear plants adjusted in accordance with 
the assumed availabilities for the two cases 
being considered. This shows that even at 
these reduced availabilities, nuclear capacity 
in 1970 will have exceeded the continuous 
load on the system, and these stations, there- 
fore, must be capable of flexible operation, 
as they must operate at load factors of less 
than 75 per cent. In these circumstances, 
nuclear power can only continue to compete 
if the capital cost per megawatt has been 
considerably reduced, and this reduction must 
have been achieved by 1966, because it is at 
that date that the plants of which we are 
speaking will be ordered and designed. 

I analysed, in the paper which I read before 
the Royal Swedish Academy of Engineering 
Sciences in March, 1957, the way in which 
the cost of nuclear power might be expected 
to fall if development work is continued as 
successfully in the future as has been done in 
the past. In that paper I pointed out that 
the reductions in capital cost which are at 
present being achieved in the power plants 
which are being built for the Electricity 
Authorities have been brought about by 
developments in conventional engineering 
which have been applied to the Calder Hall 
design by the consortia. It is reasonably fair 
to say that these improvements owe very 
little to development of nuclear technology. 
There is still room for further engineering 
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improvements of this sort which can reduce 
capital costs even more, but beyond a certain 
point reduction in capital cost of nuclear 
plants depends on raising the top temperature 
which can be achieved in the reactor. 

To do this, improvements will be necessary 
in all parts of the reactor, but the vital prob- 
lem lies in the development of the fuel 
elements. Hitherto, the power producing 
reactors have used cylindrical fuel elements 
canned in magnesium alloy. In_ recent 
designs the maximum can temperature has 
been around 450 deg. Cent. It is possible 
that with further experience this maximum 
can temperature can be raised to around 
475 deg. Cent., but this is approaching the 
maximum which is permissible with mag- 
nesium alloy. The melting point of this 
alloy is 640 deg. Cent. and to use tempera- 
tures of more than 500 deg. Cent. as a 
maximum would allow too small a margin 
between the operating temperature and the 
melting point of the alloy. 

Zirconium is an alternative which offers 
some promise in water cooled reactors but it 
is not attractive for use in gas cooled reactors 
using carbon dioxide as a coolant, because it 
reacts with this gas at temperatures over about 
500 deg. Cent. and therefore shows little 
advantage as compared with magnesium 
alloy, and certainly not sufficient advantage 
to justify its higher cost. 

Beryllium, on the other hand, with its 
melting point at 1285 deg. Cent., has no 
reaction with reasonably dry carbon dioxide 
up to temperatures of 600 deg. Cent., and it 
does not form compounds with uranium 
which might lead to breakdown of the can. 
It is, however, an expensive metal and the 
technology for using it as a canning material 
is difficult and costly. It is extremely toxic 
and the precautions which have to be used in 
handling and fabricating it are elaborate. 
It is certain that we could not afford to make 
a straight substitution of beryllium for mag- 
nesium alloy in reactors of the type which 
are at present being built, even though this 
permitted us to achieve maximum can tem- 
peratures of 600 deg. Cent. The use of fuel 
elements of the present form in reactors rated 
at only about 2MW or 3MW per tonne of fuel 
would involve a far greater expenditure on 
beryllium than could be justified by the 
higher efficiencies which would be achieved 
or by savings in plant capital cost. If we are 
to use so costly a canning material as beryl- 
lium we must ensure that we use as little of it 
as possible, and this can only be done by 
achieving higher specific ratings in the fuel 
elements, i.e. by redesigning our reactor so 
that we get far more heat and therefore far 
more power from each tonne of fuel elements 
than is achieved in the present design. 


FuEL ELEMENT RATINGS AND BURN-UP. 


But this again involves us in new problems. 
The heat of fission is released within the body 
of the fuel element, but is removed only 
from its outer surface. To conduct the heat 
from the point of formation to the point of 
removal, a heat gradient across the fuel ele- 
ment is necessary, and even in the present 
design of reactor this heat gradient is con- 
siderable, and amounts to around 125 deg. 
Cent. In order to minimise the amount of 
beryllium needed in our fuel elements, we 
ought to use specific fuel element ratings 
not of the order of 2MW per tonne of fuel, 
as in the present reactors, but rather of the 
order of 8MW to 1OMW per tonne of fuel. If 
we attempt to do this while using cylindrical 
fuel elements of the type at present standard, 
we shall find that the temperature gradient 
between the centre of the fuel element and 
the can surface has risen from about 125 deg. 
Cent. to something of the order of 600 deg. 
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Cent., giving rise to uranium centre tempera- 
tures of around 1200 deg. Cent. Such a 
temperature is obviously unacceptable. 
Uranium has allotropic change points at 
660 deg. and 770 deg. Cent. and there 
is appreciable volume change at the upper 
change point and as it is approached. More- 
over, the melting point of metallic uranium 
is 1130 deg. Cent. and to exceed this tempera- 
ture would be a daring and questionable 
innovation. 

The difficulty can be relieved by redesign- 
ing the fuel element as a cluster of small 
diameter rods or of plates. 

In such a design the diameter of the 
fuel element rod has been brought down from 
lin, which is the approximate diameter of 
the rods which are employed in reactors of 
the type being being built at Berkeley and 
Bradwell, to a diameter of about 0-3in. This 
reduction in diameter brings down the tem- 
perature difference between the centre of the 
fuel element and the surface of the can to 
54 deg. Cent. and so might make the use of 
metallic uranium possible for the next few 
years, although if gas outlet temperatures of 
the order of 550 deg. to 600 deg. Cent. 
are achieved in the later 1960s, as is pre- 
dicted, the centre temperature of the uranium 
even with this design is becoming dangerously 
high. 

Beside other difficulties the use of the rod 
cluster design or of the flat plate cluster 
design of fuel element is unfavourable from 
the point of view of the nuclear physics of the 
reactor. Moreover, the use of the very much 
higher ratings which are proposed leads to 
smaller reactor cores for a given heat output, 
and these smaller cores are also unfavourable 
from the point of view of nuclear physics. 
The developments which we are envisaging, 
therefore, lead us inevitably to the use of 
enriched material for our fuel element. But 
this involves us in even greater expense so 
that the cost of the fuel element is rising, not 
merely because of the use of an expensive 
canning material, but also because of the 
use of expensive enriched fuel and because 
this fuel must be in an expensive ceramic 
form. We find ourselves in the position 
where we cannot justify the use of such 
expensive fuel elements unless we are able 
to achieve long life from them in the reactor, 
i.e. high fuel element burn-up. 

The average fuel element burn-up which is 
being aimed at in the reactors which are at 
present being built for the Electricity Author- 
ities in the United Kingdom is 3000MW days 
per tonne, and in order to achieve this figure 
it is necessary to achieve maximum fuel 
element burn-up figures in some of the 
elements of over 4000MW days per tonne. 
It is doubtful whether this performance can 
be greatly improved while using metallic 
uranium as the fuel. But by using uranium in— 
a ceramic form, i.e. in the form of oxide, 
carbide or silicide, or by using cermet fuel 
elements it should be possible to obtain 
burn-ups of the order of 10,000MW days per 
tonne, or even more, and these are the figures 
which we must aim at in order to justify the 
use of the more expensive fuel elements which 
we are now envisaging. It should be remem- 
bered that the use of fuel in ceramic form is 
unfavourable from the point of view of nuclear 
physics and raises still higher the enrichment 
which is necessary. 

Our picture therefore is that, in order to 
achieve the higher temperatures in our heat 
cycle at which we must aim, we must use 
—— canning materials. We can only 
afford these expensive canning materials if 
we use high ratings and these demand fuel 
element forms and core sizes which necessi- 
tate the further increase in our fuel element 
cost by the use of enriched fuel. We then 
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have a fuel element which we can only justify 
if we can achieve high burn-ups, and the use 
of fuel in ceramic or cermet form becomes 
inevitable. 

We therefore come to the conclusion that 
although improvements in the performance 
of the gas-cooled graphite-moderated reactor 
arising from engineering developments can 
be expected over the next two or three years, 
the long term improvements arising from the 
achievement of a higher top temperature in 
the heat cycle can only arise from major 
development in technology involving the use 
of ceramic fuel elements canned in some such 
material as beryllium, and made in such a 
form that higher ratings and higher burn-ups 
can be achieved. 

The responsibility for these developments 
lies with the Atomic Energy Authority acting 
in consultation with the consortia and the 
Central Electricity Generating Board. If the 
research and development work which is 
necessary in order to bring down the capital 
cost of nuclear power plants is not complete 
and sufficiently well established by 1966-67, 
when orders will have to be placed, then 
there can be only one of two results. Either 
we shall have to proceed with the installation 
of nuclear power plants which will produce 
electricity more expensively than it could be 
produced from conventional plants, as would 
be required if there were to be a severe 
shortage of coal, or alternatively, we shall 
have to swing back towards the use of 
conventional power plants. 

To see the seriousness of the latter course 
let us look at the tentative programme of the 
Central Electricity Generating Board for the 
next few years. Fig. 2 is a pillar graph 
illustrating the annual programmes of con- 
ventional and nuclear plant up to 1965, with 
a broad indication of the possible trend to 
1970. Total plant requirements will gradu- 
ally increase year by year, with a prepon- 
derance of nuclear plant after 1964. Having 
arrived at the total annual requirement, the 
type of plant to be installed must be decided, 
bearing in mind that firm decisions have to 
be made for programmes five years ahead, 
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tion of the figure, I have suggested that this 
rate of installation might continue through 
the late ’sixties. 

In general, our present planning for the 
period up to 1970 is based on three considera- 
tions—using the optimum amount of home 
produced coal, no new oil burning installa- 
tions, and for nuclear power to be related to 
the base load on the system. 

As has been shown in Fig. 1, and if all 
goes well, nuclear capacity by 1970 will have 
reached the base load, and after that time, if 
the same rate of installation continues, a 
proportion of the nuclear stations will be 
required to work at reduced load factors. 

If flexibility of operation cannot be built 
into these nuclear stations, and if their capital 
cost cannot be reduced to the point where 
they can generate electricity as cheaply as 
conventional plants on a reducing load 
factor, then instead of continuing to install 
plant at a rate of not less than 1400MW per 
annum the figure may fall to 300-400MW, to 
match the probable growth in the base load. 
In order to make good the deficit, the amount 
of conventional plant would have to be 
increased to about 2000MW per annum. The 
only alternative would be to continue to 
install nuclear plants even though generation 
costs would be higher. 

This change in emphasis might impose 
serious strains on the manufacturing indus- 
tries. It has been the practice of the supply 
authorities to give manufacturers in this 
country broad indications of the future 
programme of work, and it is highly desirable 
that this work is free from violent fluctua- 
tions. Having already started a swing away 
from the conventional side—and this means 
transferring scarce scientific and technical 
manpower as well as a change in workshop 
technology—it would be unfortunate if there 
were to be a temporary reversal back to 
conventional plant. 


THE PSYCHOLOGICAL PROBLEM 


We believe that the reactors which are at 
present being built are safe. The reactors 
are most carefully designed and the con- 

struction is closely 
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Fig. 2—Annual programmes for conventional and 
possible trends 


with provisional and tentative estimates for 
the two succeeding years. 

Because of the financial restrictions im- 
posed last year, the attainment of the target 
of 5000MW to 6000MW of nuclear power by 
1965 may be delayed by about twelve months, 
and this means, in effect, that the rate of 
increase in the installation of nuclear power 
stations will be less than should otherwise 
have been the case. Even so, in 1965, the 
annual programme is expected to amount to 
some 1400MW, and in the speculative sec- 


areas. Their location 
is, in fact, in areas 
similarly populated to 
the countryside which surrounds Windscale. 
But this comparative remoteness of Windscale 
did not prevent a powerful public reaction 
following the recent Windscale incident. 
This incident taken in the perspective in which 
accidents are normally judged was a minor 
one. So far as one can judge from published 
reports, one of the reactors has been dam- 
aged to an extent which makes it improbable 
that it will work again. Yet these Windscale 
reactors were initially estimated to have a life 
of around ten years and of this period seven 


nuclear plant showing 


= Se eR 


June 27, 1958 


years had expired. Outside the factory it 
seems that no material damage nor damage 
to health of man or animal was done ; 
extreme caution, which did not appear to be 
absolutely necessary, led to the destruction ef 
a quantity of milk which was valued at about 
£50,000, and there was the short standstill 
order on the movement of cattle. 

The Windscale incident made headlines in 
the daily papers for six weeks. At the same 
time there was an outbreak of foot and 
mouth disease in North Wales which involved 
the slaughter of some 8500 cattle and other 
animals and held up cattle movement over a 
large district for a considerable period of 
time, yet this incident, so much more serious 
in its real impact on the public, was given 
only small and insignificant notices in most 
of the national papers. 

We in the industry must admit that in spite 
of all precautions there is a remote chance of 
accident. This chance is increased as the 
rate of progress increases because we are 
moving more quickly into the unknown. It 
increases also as the magnitude of the pro- 
gramme increases because the size of the 
programme determines the number of 
additional designers who have to be trained, 
and when technology is spread widely in a 
short time there is a tendency for it to be 
spread rather more thinly. But we have 
already said that progress must be rapid, 
otherwise the magnitude of the programme 
will overtake its economics through the 
inability of nuclear reactors to carry peak 
loads at competitive costs, so that the present 
ambitious programme demands, not merely 
a wide dissemination of knowledge, but also 
an uncomfortably rapid rate of advance in 
that knowledge. 

In every other field of engineering, develop- 
ment has progressed from one failure to the 
next. This is a method of development that 
cannot be accepted in atomic energy. If 
public opinion became, for any reason, 
sufficiently uneasy about nuclear power plants 
to make the public call for a serious retarda- 
tion in the rate of development, the most 
grave effects would lie not only in the fact 
that the Electricity Authorities might have 
expensive plants standing temporarily idle, 
but also in the fact that they would be 
forced to swing their programme back 
towards the greater use of conventional fuels. 
It has already been pointed out and cannot 
be too much emphasised that the design and 
workshop technology involved in the con- 
struction of nuclear plants differs materially 
from that involved in the design and con- 
struction of conventional plants, and it might 
be found that manufacturing capacity had 
been turned over too far to make it possible 
to expand the conventional programme to 
the necessary extent. Moreover, the scien- 
tific and engineering resources of the industry 
are limited, and the development of nuclear 
power must inevitably lead to some diversion 
of personnel from the development of 
orthodox power. It follows then that, if 
there were a swing back towards the use of 
conventional fuels, the conventional power 
plants which would be ordered would be less 
highly developed than they could have been 
if there had been no diversion of effort. 

What conclusion then do we draw ? The 
present nuclear programme was fixed a year 
ago by consultation between the Government 
departments and industries who bear the 
responsibility, as being the best compromise 
between a national shortage of conventional 
fuels, and the problem of research, develop- 
ment and design and finance involved in the 
nuclear programme. There would have been 
less risk if a smaller programme could have 
been accepted. The prospective fuel supply 
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position made the present programme appear 
necessary ; we must therefore show such skill 
in development, design and operation as to 
enable us to undertake a very difficult pro- 
gramme without failure. 

Resources for research and development 
are naturally limited. It is of outstanding 
importance that these resources should be 
directed unrelentingly to the solution of those 
problems which must be elucidated in the 
next ten years ; only those resources which 
are left over should be allocated to work on 
ideas which are unlikely to be of industrial 
interest within fifteen or twenty years. 


DISCUSSION 


Mr. H. West (Water Tube Boilermakers’ 
Association), who opened the discussion, said 
that the utilisation of the nuclear fission 
of uranium as a new source of power for 
industry had been developed with great 
urgency by the United Kingdom Atomic 
Energy Authority against a background of 
coal shortage, electrical power cuts and a 
call for staggering working hours. The 
first White Paper programme, in 1955, 
envisaged the installation of about 180QMW 
of generating capacity within ten years, but 
there had been an enormous scaling up of 
this programme in March, 1957. The efforts 
of the four industrial teams set up by the 
large electrical groups, with the boiler com- 
panies and heavy mechanical plant fabri- 
cators, led to the design of power stations 
with outputs greatly in excess of the Calder 
Hall reactors, and the activities of Colonel 
Nasser caused uneasiness with regard to 
future oil supplies. Now that the first impact 
of these events had died away, Sir Christopher 
was right in saying that a reappraisal of the 
situation was called for, and this could have 
most beneficial effects on future planning. 


Sir Christopher had mentioned a number 
of facts which affected the economic use of 
nuclear power, as it was being developed 
to-day, which were a challenge to the British 
nuclear industry. Collaboration within the 
industry took the form of co-operative effort 
with the A.E.A. in fuel element metallurgy, 
nuclear reactor physics and all matters per- 
taining to the safe working of reactors. Each 
of the consortia was spending over £1,000,000 
per annum on research. The industry, how- 
ever, still remained highly competitive, in 
that individual fuel element designs remained 
the property of each nuclear company. This 
might be considered extravagant in men and 
money, but in that way the product of the 
group companies reflected those detailed, 
but essential, differences which had been the 
backbone of British industrial progress. 
Competitors abroad might say that Sir 
Christopher’s critical study: disclosed diffi- 
culties in the British programme, but they 
would find no real comfort in the information 
he disclosed. If the British nuclear industry 
were assured of a reasonable home pro- 
gramme which would not be subjected to 
disturbing and violent fluctuations, answers 
would be found to the problems which he 
had stated. 

Mr. J. S. Pickles (South of Scotland Eleo- 
tricity Board) mentioned that at Hunterston 
they would be spending £50,000,000 before a 
single unit of electricity was produced. Dr. 
Johnson said : “‘ When a man knows that 
he is going to be hanged, it concentrates his 
mind wonderfully,” and the spending of 
many millions by a board had the same effect. 
If things went according to plan, by 1962 
Scotland would be generating 20 per cent of 
its electricity (420MW out of 2000MW) by 
nuclear power, as compared with 5 per cent 
in England and Wales. Scotland had there- 
fore a great deal at stake, and initially he had 
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found the paper a little disconcerting, but 
Sir Christopher was only inviting them, 
having sketched the broad outlines of their 
Se to step back and have another 
ook at it before filling in the details. Nothing 
in the paper disclosed any doubt in Sir 
Christopher’s mind about the programme, 
but it would be reassuring to many readers 
if he would state clearly his feeling about the 
various stations now under construction. 

There were two ways in which the load 
factor could be improved. One was by offer- 
ing appropriate off-peak tariffs. In the South 
of Scotland such tariffs had been publicised 
two and a half years ago. At that time they 
had obtained 60MW of off-peak load ; in 
the next two years they connected another 
60MW, and since then they were adding to 
it at the rate of 40MW per annum. The 
other way was to associate a pumped storage 
scheme with the nuclear scheme. Such a 
scheme was being developed at Loch Awe 
to come into commission in 1964-65 and 
develop 400MW at a very cheap cost. If 
facilities for pumped storage were not avail- 
able in England, it should be borne in mind 
that there were very considerable potential 
facilities in Scotland, and by the use of, 
perhaps, 1000kV d.c. transmission lines there 
should be no difficulty in getting up to 
2000MW to the middle of England. 

Mr. H. M. Mathews (BEAMA) said that, 
at the moment, those who were concerned 
in putting into operation the four big nuclear 
power stations at Bradwell, Berkeley, 
Hunterston and Hinkley Point were passing 
through a period of serious and careful 
reassessment, and many hours of overtime 
were being worked by computer staffs as 
well as by designers and draughtsmen to 
ensure that full account was taken of certain 
items of very recent knowledge in order to 
secure the smooth and economical operation 
of these very new forms of power station. 
Some of them were inclined to be so carried 
away by the enthusiasm of their design 
departments and development laboratories 
as to be in danger of regarding what they 
had not yet built as being already obsolete. 
It was essential for them to remind them- 
selves again and again that they had not yet 
operated these four power stations, all of 
which involved substantial extrapolations 
from Calder Hall. 

They had not greatly extended the can 
temperatures, the neutron flux densities or 
the maximum channel ratings, but a greatly 
increased flattened radius had followed the 
much larger core diameter, and that, together 
with recent knowledge from Calder Hall of 
some of the components contributing to 
overall temperature coefficients, demanded 
most careful attention to reactor kinetics. 
The lessons of the Windscale incident of 
last autumn had also imposed a substantial 
additional load on design offices, computer 
staffs and experimental laboratories. They 
had no reason to feel discouraged, but must 
face the fact that only the most thorough 
design work and the best analytical studies 
were good enough. He would emphasise the 
vital importance of integrating the design 
efforts of all those concerned with the power 
Station, right down to the outgoing 275kV 
feeders. 

Mr. A. L. Lindley (BEAMA) referred to 
the generally accepted view that the success 
of nuclear power would depend on the ability 
to generate electricity at a cost equal to or 
less than that resulting from the use of con- 
ventional fuels. The cost of nuclear fuel, 
which was one element in this, depended 
principally on fuel life, and it was important 
to be able to guarantee it. It was essential 
to seek solutions to all the many problems 
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mentioned in the paper and to do so as quickly 
as possible, because it would be unwise to 
regard present work for too long a period 
as prototype development. The interest of 
many foreign countries had been aroused, 
and a number of stations were likely to be 
ordered within the next two years. 

The aim in the next stage of development 
must be to reach higher fuel element tem- 
peratures, but to do this had serious reper- 
cussions on mechanical design, and the 
problems would have to be tackled. A great 
deal of work was being done on beryllium. 
Mr. Lindley felt certain that solutions to 
most of the problems would be found, but 
he was not sure that an ultimate solution 
was yet on the horizon. Many other features 
of nuclear power required development, and 
for this reason the industry was devoting its 
research and design facilities to a wide variety 
of work complementary to the general pro- 
gramme. Work was being done, for instance, 
on special kinds of carbon and graphite, 
which would play an important part in high- 
temperature work, and on uranium alloys, 
to discover whether improved physical con- 
ditions were possible at high temperatures. 
A number of theoretical problems were also 
being tackled, including the performance 
characteristics of reactors under transient 
conditions. He felt that their attitude to 
the future could be one of conservative 
optimism. 

Mr. C. L. C. Allan (North of Scotland 
Hydro-Electric Board) suggested that nuclear 
stations would be economic compared with 
coal-burning stations at load factors above 
70 per cent, but the decrease in overall cost 
per unit would be quite significant if the load 
factor were further improved. Serious atten- 
tion should therefore be given to pumped 
storage schemes, which, in partnership with 
nuclear generation, could overcome many 
difficulties. If the power cost from a nuclear 
station was 0-52d. per kilowatt-hour, the 
equivalent fuel cost of the power delivered 
from the pumping scheme would be only 
0-3d. per kilowatt-hour. This power would 
be delivered at peak load times and its equi- 
valent fuel cost would be far below that of 
any alternative. 


In Scotland they believed that it would be 
possible to develop large pumped storage 
schemes at £30 to £35 per kilowatt installed, 
which was far below the cost of any other 
method of generation. For the 400MW 
pumped storage scheme at Loch Awe the 
cost of transmission to Glasgow, a distance 
of 50 miles, at 275kV, would be about £7 per 
kilowatt, and to Northern England the cost 
should not exceed £15 to £18 per kilowatt. 
Such a scheme should give excellent oppor- 
tunities for the development of new piant 
and equipment. Water turbo-alternators and 
pumps of over 10OMW in size would probably 
be required, and transmission at 400kV a.c. 
or high-voltage d.c. would be necessary. 

Mr. J. Henderson (South of Scotland Elec- 
tricity Board) also emphasised the importance 
of pumped storage and, in particular, its 
flexibility in operation. He suggested thai 
the Hydro Board could develop more than 
2000MW for transmission south, and this 
could be done in blocks of 1000MW by two- 
wire d.c. or 2000MW with double circuit 
with four wires at 400kV or at 800kV across 
outers. The losses should not exceed 10 per 
cent and the transmission costs would add 
£16 per kilowatt to the cost of construction 
of the pumped storage station. The total 
cost would not greatly exceed the capital 
cost of a modern coal-burning station, and 
there might be a saving of 20 to 25 per cent 
in running costs if nuclear estimates were 
fulfilled. 
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Mr. B. L. Goodlet (BEAMA) recalled that 
in the calculations which he had made in 
1952 on the economics of power from gas- 
cooled natural uranium reactors he had 
given to plutonium the value appropriate 
to a fuel which one did not know how to 
burn, i.e. nil. Later, when nuclear energy 
became politics, it was given an artificial 
value, presumably to sell the idea to the 
Treasury. Sir Christopher gave it a value 
appropriate to a fuel that one did know how 
to burn, but went on to say that it could be 
burnt well only in reactors of a kind not yet 
developed. Mr. Goodlet believed that his 
original assessment had been about right. 

When the White Paper target of 6000MW 
had been achieved, with a 75 per cent load 
factor, about 4000 kg of plutonium would 
be produced annually. Since plutonium 
was radioactive, pyrophoric and fantastically 
toxic its accumulation would be embarrassing. 
What would be done with it ? Fission pro- 
ducts would be produced at the rate of about 
6000 kg annually, with a total radioactivity 
of many milliards of curies. The equi- 
librium quantity of strontium 90 kept per- 
manently in existence by the programme was 
about 660 million curies. Arising from the 
fuel processing plant would be about | gallon 
of acid waste for every gramme of fission 
products. The problems involved in keeping 
this enormous amount of activity under 
absolute control were formidable. 

Mr. G. F. Kennedy (Association of Con- 
sulting Engineers) thought it significant that 
Sir Christopher should cast doubt on the 
possibility of developing a gas-cooled reactor 
capable of working at varying loads by the 
mid-60s, and should mention the possibility 
of going back to the use of conventional 
power plants. The consumption of coal by 

wer stations had doubled every ten years 
or a long period, but double the present 

uantity of coal would not be available in 
uture. A reversion to coal-fired plants 
must therefore be ruled out on a long-term 
basis and would be extremely disturbing if 
applied as a temporary measure. It would 
be better to admit that the accelerated 
nuclear power programme had been a little 
ambitious and to aim at 6000MW by 1970. 

While the paper was most stimulating to 
those concerned in this country, if it were to 
cast doubts abroad on the British nuclear 
power programme it would be unfortunate. 
Great Britain was now in a unique position 
to sell nuclear plants which could be proved to 
work from experience in the United Kingdom. 

Sir John Hacking (Association of Consult- 
ing Engineers) believed that an obvious 
deduction from the paper was that the risks 
to which it referred should be reduced. They 
could be reduced by reducing the nuclear 

wer programme. It was necessary to 
look at the supply industry as a whole. There 
were other ways of generating electricity. 
Imported coal, though expensive, might not 
be more expensive than nuclear power in the 
early stages. Twelve months ago the National 
Coal Board gave him an estimate of the 
amount of coal which they would be able to 
make available for generating stations, and 
this showed that coal would be available 
to replace a substantial part of the nuclear 
om. which could be reduced to 

MW by 1965. 

Sir Christopher Hinton, commenting on 
the discussion, emphasised that he had no 
doubts whatever about the rightness of the 
basic system which had been evolved for 
the first-stage nuclear reactors. He was 
certain that the gas-cooled reactor offered 
the greatest possibilities of development. 
He had also no doubt that at the present time 
the graphite moderator was the right one. 
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Large Electricity Supply Systems 


No. I[]—{Continued from page 928, June 20) 


The seventeenth full convention of the International Conference on Large Elec- 
tricity Systems (C.I.G.R.E.) has been held in Paris under the patronage of Monsieur 


René Coty, the President of the French Republic. 


The meetings were attended 


by delegates from forty countries; they began with an opening ceremony on 


Wednesday, June 4, and the last session was held on June 14. 
transformers, teletransmissions, generators, circuit 


under discussion were: 


The subjects 


breakers, capacitors, high-voltage cables, system stability and control of load 
and frequency, insulating oils and materials, insulation co-ordination, reactive and 
distorting phenomena, protection and relays, voltages over 220kV, lightning and 


surges, telephone and radio interference. 


A résumé of some of the papers on 


circuit breakers and of some of the contributions to the discussion is given here. 


EN papers on circuit breakers were 

presented for discussion under the 
chairmanship of Mr. H. Schiller (Switzer- 
land). To clarify the topics for discussion, 
the special reporter, Mr. H. Puppikofer 
(Switzerland) divided the papers into two 
groups. The first group covered the papers 
that dealt with the basic problems of inter- 
rupting alternating current and of the design 
of suitable equipment for this purpose and 
with such matters as the testing and opera- 
tional requirements of this apparatus. The 
second group covered papers that dealt with 
circuit breakers from the viewpoint of the 
network and included matters such as 
recovery voltage characteristics, short-circuit 
calculations and operational experience with 
various systems. 

In the first group there were two papers on 
general studies of the arc. Investigations 
into the dielectric strength of the contact 
clearance of an airblast circuit breaker after 
interruption of the arc were described in 
paper No. 105, by L. R. Bergstroem and 
W. Pucher (Sweden). In an airblast circuit 
breaker, the problem of the dielectric strength 
becomes complicated because of the pneu- 
matic and aerodynamic problems of the air 
flow. The authors have been able to prove 
that the dielectric strength of the contact 
clearance shows a much smaller variation 
when the air is undisturbed than when 
it is flowing with a certain critical speed : 
at a speed of 200 m/s, the dielectric strength 
shows a sudden and very distinct decrease. 
The shape of the contacts and especially the 
shape of the moving rod tip is of great 
influence on the electrostatic field. As the 
minimum value of the dielectric strength 
exists only for a very short period, the 
authors suggested that this fact explained 
why an airblast circuit breaker with multiple 
breaks could interrupt a higher voltage than 
the sum of the minimum values of each 
single break. They asserted that if an air- 
blast circuit breaker had, for example, 
twelve breaks in series, a restrike on one 
break would mean that the voltage on the 
remaining breaks would increase by 12/11. 

The post-arc current and its interpretation 
as a function of the characteristics of the 
circuit breaker and the interrupted circuit, 
were dealt with in paper No. 148, by S. 
Teszner, Guillaume (France), Dufour and 
Delevoy (Belgium). 

This is the third time that research engin- 
eers of a high-power current test plant have 
presented a report on the problem of the 
post-arc. The reproduced oscillographic 
records were generally clear and simplified the 
interpretation. The authors discussed the 
two mechanisms of arc restriking as 
described by Slepian and later on by Cassie 


(C.1L.G.R.E., 1956, report No. 103), i.e. the 
electrical restriking and the restriking due to 
thermal unbalance. The difference between 
these two structures has also been discussed 
in 1956 by Baltensberger and Schmid in the 
S.E.V. Bulletin No. 8. 

The authors of report No. 148 have 
carried out tests on various kinds of circuit 
breakers and consider that the post-arc 
current could usefully help the setting of the 
tested circuit breakers. 

It appears that most of the research workers 
who have done post-arc current measure- 
ments reproduce oscillographic records show- 
ing currents in the range of 20A. Unfortu- 
nately, the interrupted short circuit current, 
which could give an indication of the forces 
to which the quenching chamber is subjected 
between the instant of interruption and the 
appearance of the post-arc current, is seldom 
given. 

Investigations into the behaviour of quench- 
ing chambers of minimum-oil-content circuit 
breakers with lateral venting formed the 
subject of paper No. 123 by D. F. Amer and 
A. E. B. Young (Reyrolle, Great Britain). 
It may be recalled that at the C.I.G.R.E. 
meeting two years ago, Vogelsanger and Joss 
(in paper No. 130) gave results of funda- 
mental investigations into various kinds of 
quenching chambers of bulk-oil and minimum- 
oil-content circuit breakers. They showed 
that the quenching chamber with transverse 
venting by means of lateral injection was the 
one which had the lowest values for the 
duration and the length of the arc, as well 
as for the over-voltage factors. In their 
1958 paper, Amer and Young gave the 
complete results of tests performed with a 
quenching chamber having transverse vent- 
ing. By measuring the pressure and by 
means of photographs taken with a high- 
speed camera, the functioning of the quench- 
ing chamber has been studied very carefully. 

The over-voltage factors, occurring during 
the rupturing of the capacitive and low 
inductive currents, have been measured and 
evolving fault tests have been carried out 
successfully. The authors infer that the 
method of testing with full short circuit 
current and reduced voltage, as well as the 
method with full voltage and reduced current, 
is not valid when the extrapolation is too 
large ; the method is acceptable for circuit 
breakers with a rated voltage up to 33kV 
but, for voltages of 66kV and 132kV, testing 
at full capacity is necessary. 

Two of the papers in the first group were 
concerned with the testing of circuit breakers. 

A new system (known as the method of 
four parameters) for characterising the 
recovery voltage in circuit breaker tests is 
suggested in paper No. 151, which consists of 
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a report by H. Meyer (Switzerland) on the 
activities of the study committee No. 3, with 
an addendum by A. Hochrainer (Germany). 

Artificial circuits for the synthetic testing 
of the breaking capacity of circuit breakers 
were dealt with in paper No. 116 by N. M. 
Tchernishev (U.S.S.R.). This paper, like 
previous papers with a similar theme in 
earlier C.1.G.R.E. sessions, is inspired by the 
fact that the annual growth of the short 
circuit capacity of high-voltage systems is 
so high that many high power testing plants 
are, or soon may be, incapable of carrying 
out full-scale tests, with 100 per cent inter- 
rupting-capacity, on circuit breakers. There 
is continued search, therefore, for improved 
methods of carrying out synthetic tests on 
circuits with separate supply of short-circuit 
current and recovery voltage, reappearing at 
the circuit-breakers’ terminals. In 1954 
(paper No. 102) M. I. Biermans described a 
method using condensers. In 1956 (paper 
No. 117), Mr. Becker prescribed a method 
using an additional potential transformer. 
Tchernishey now proposes to solve the 
problem with two condenser batteries for all 
circuit breakers having an arc voltage not 
exceeding a few per cent of the rated voltage. 
He believes that the tests performed with the 
help of the described layout can be con- 
sidered as corresponding with direct tests. 
He adds that the circuit breakers for voltages 
of 110kV up to 400kV and interrupting capa- 
cities of 6000MVA up to 15,000MVA which 
have been set by means of the synthetic 
method have not caused any trouble in the 
networks when rupturing short-circuits. 

The influence of the circuit breaker charac- 
teristics on the rupturing overvoltages was 
examined in paper No. 146 by Y. Baron, 
M. Pouard, E. Maury and J. Renaud 
(France). Using an airblast circuit breaker 
these authors have studied the possibilities of 
reducing the rupturing overvoltages by 
means of resistors, and they have investigated 
the optimum ohmic value of these resistors. 

Short-circuit calculations, recovery volt- 
ages of networks, and operating experiences 
were taken together in the second group of 
papers discussed. 

The calculation of short-circuit currents 
and the selection of circuit breaker character- 
istics were studied in paper No. 103 by 
G. Catenacci and A. Formica (Italy). They 
compared two methods of calculation : one, 
an accepted, simplified method ; and the 
other a more accurate one. But because of 
the complexity of the calculations involved 
in the second method they rejected it, with 
the proviso that it might eventually be used 
for the particular application of proving 
installed circuit breakers. 

Recovery voltaggs on the Japanese 66kV 
and 275kV networks were dealt with in paper 
No. 132 by Fukuda, Mori, Nakanishi and 
Ushio who gave results of their calculations 
on transient recovery voltages and the funda- 
mental frequencies and amplitude factors 
and proposed a new table of standardised 
natural frequencies. 

Operational experiences with high-speed 
reclosing on transmission lines in the 345kV 
system in the U.S.A. were described in paper 
No. 121 by J. H. Kinghorn, H. C. Barnes, 
and A. Hauspurg. The circuit breakers 
used for high-speed reclosing on this network 
have tripping times ranging from 5 to 8 
cycles and dead times of 10 to 13 cycles. In 
two years of service, 152 controlled opera- 
tions have been carried out, and the per- 
centage of successful reclosures recorded in 
various parts of the system have varied from 
94 to 100 per cent. 

. Another paper concerned with operating 
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experience was No. 138, in which F. Schaer 
and P. Baltensperger (Switzerland) gave 
details of switching tests carried out with a 
series-connected bank of capacitors in the 
Lachmatt substation of the Aare-Tessin 
Electricity Company (ATEL). Switching 
tests with a 5OkV, 15-75MVAR capacitor 
bank in this substation showed that the 
circuit breakers used were adequate to cope 
with the electrodynamic and thermal con- 
ditions existing during circuit interruption ; 
the overvoltage factors for three-phase inter- 
ruptions increased, according to the authors, 
from 2:5 to 3. 


DISCUSSION 


In the discussion of the first group of 
papers a number of speakers concentrated 
their remarks on the dielectric strength of 
the contact gap of an airblast circuit breaker 
immediately after arc quenching. 

J. M. Hawkins (English Electric Company, 
Ltd., Great Britain) referred to some experi- 
mental work on the momentary reduction 
(a fraction of a millisecond) that occurs in the 
dielectric strength of an air stream after arc 
interruption. It was suspected that this 
reduction was caused by the presence of 
small water droplets, but a series of experi- 
ments with dry air failed to confirm this 
hypothesis. In airblast circuit breakers the 
velocity of the air upstream of the contact 
was very important. The vortex shown in 
the schlieren photographs in the paper 
(105) by Bergstrom and Pucher could be 


* eliminated by providing holes in the contact. 


He agreed with the authors’ contention that, 
because the minimum dielectric strength was 
only momentary, a multi-break circuit 
breaker could interrupt a higher voltage than 
the sum of the minimum values of the indivi- 
dual breaks. He thought, however, that it 
was an over-simplification to apply this 
reasoning to a twelve-gap circuit breaker. 

A. F. B. Young (A. Reyrolle and Co., 
Ltd., Great Britain) commented on the con- 
siderable scatter that was to be observed in 
measurements made on the dielectric strength 
in individual breaks. There was similar 
scatter in measured values of recovery of 
dielectric strength immediately after arc 
interruption. Much of the scatter was 
caused by the persistence of hot gas in the 
arc zone which was the result of inadequate 
scavenging. The effect was also accentuated 
by eddies in the arc gap after interruption. 

Post-arc conductivity provided the theme 
of a contribution to the discussion by T. 
Ushio (Japan), who stressed the difficulties 
of trying to measure post-arc currents of the 
order of 4A after arcing currents in the 
neighbourhood of 10kA. He described a 
method of measuring the small post-arc 
currents with the help of a gated amplifier 
and pointed out the need for more work on 
this subject. 

A. M. Cassie (Electrical Research Associa- 
tion, Great Britain), speaking on the same 
topic, contended that considerable skill was 
required to do tests on post-arc conductivity 
and to interpret the results. He found it 
difficult to understand Fig. 7 in paper 148, 
because according to that diagram, post-arc 
conductivity appeared to be independent of 
voltage. The introduction of the factor k 
as a standard of comparison was an interest- 
ing development. Referring to the paper 
(116) by Tchernishev on artificial circuits for 
the synthetic testing of circuit breakers, 
Mr. Cassie stated that there were two choices 
for the point of introduction of the high- 
voltage : the first was at current zero, the 
second was substantially before current zero. 
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The second alternative allowed the experi- 
menter to use the same parameters as for 
full-scale testing, whereas the first alternative 
did not. He wondered, therefore, why the 
author chose the first course. 


Monsieur Maury (France) disagreed with 
the conclusion reached by the authors of 
paper No. 123, that direct testing was 
necessary for minimum-oil-volume circuit 
breakers for voltages of 66kV and above. 
He asserted that indirect tests had been used 
with advantage where the available short 
circuit capacity was limited. He contended 
that indirect tests could be valid for certain 
low-oil-volume circuit breakers, for example, 
of 245kV, 3500MVA capacity, where the 
interruption times were independent of 
voltage. 


Among the speakers who commented on 
recovery voltage in circuit breaker tests 
(paper No. 151) was Monsieur Renaud 
(France), who outlined the characteristics of 
what he described as the “ kilometric” 
fault. Confirmation of the kilometric effect 
on a Swiss line using airblast circuit breakers 
was provided by H. Thommen (Switzerland). 


_ D.M. Cherry (Central Electricity Generat- 
ing Board, Great Britain) said that the fouf- 
parameter method of testing propounded in 
paper No. 151 would be very useful but that 
the test plant required would be more expen- 
sive than that needed for the system recom- 
mended by the International Electrotechnical 
Commission. 


_ A. Roth (Switzerland) expressed interest 
in the proposal made in paper No. 146 to 
reduce rupturing overvoltages in airblast 
circuit breakers by means of resistors. He 
referred to the possibilities of applying the 
same principle to small-oil-volume circuit 
breakers. 


( To be continued ) 


Civil Engineering Overseas 


THE Institution of Civil Engineers has been 
holding this week the sixth in its series of bi- 
ennial conferences on civil engineering problems 
overseas. This year the conference follows the 
well-established procedures of technical sessions, 
visits to engineering works around London, and 
social functions. As customary, the aim of the 
conference is to provide a forum for discussing 
the special problems of engineers in H.M. 
Overseas Civil Service, and engaged generally in 
civil engineering work overseas. 

The technical work of the conference includes 
a discourse on the use of models for helping to 
solve river estuary and harbour problems ; this 
was given by Messrs. F. H. Allen and R. C. H. 
Russell of the Hydraulic Researeh Station on 
Monday. Sixteen papers are being presented at 
the conference, at four technical sessions. Tues- 
day’s session discussed five papers on overseas 
road construction. Three papers were concerned 
with soil stabilisation, with both lime and cement, 
and mechanisation. A reconstruction scheme 
for a road in British Guiana was also described. 

Water supply and main drainage was discussed 
at Wednesday morning’s session, schemes in 
Africa and Malaya being explained in four papers. 
In the afternoon problems of town planning in 
tropical Africa were studied, and a paper on 
work study in a public works department was 
presented. Four papers on some recent colonial 
structural engineering works were discussed on 
Thursday. 

An interesting feature of the conference is the 
discussion due to take place this morning on 
aspects of carrying out work overseas by con- 


tract. The four speakers are to 
discuss respectively aspects, and the view- 
points of the consulting engineer, the contractor, 


and the director of public works, at this session, 
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Laboratory Methods of Measuring 
Thrust 


By P. N. ROWE* 
No. I 


The recent development of jet propulsion and rocket motors has re-aroused interest 
in the thrust or reaction force produced by a gas jet. Some forty to fifty years ago 


there was similar interest during the development of steam turbines. 


This 


report discusses the various methods by which thrust can be measured, sets out 
their various advantages and surveys apparatus that has been built and used. 
The survey is concerned only with laboratory apparatus and not with the full scale 
testing of “ hot” motors which has been dealt with by Bierlein and Scheller (1953). 
The survey does not claim to be in any way complete as recent work in particular 
has either not been reported or is security classified. The difference in thrust 
between the worst and the best designed nozzles is rarely more than 20 per cent 


and usually research is concerned with much smaller differences than this. 


Hence, 


the traditional accuracy of +1 per cent is rarely satisfactory if this refers to the 
fraction of the total thrust for it is likely to be nearer +10 per cent of the differences 


under consideration. 


Thus, thrust measurements are required with a high degree 


of precision and most investigators to-day are thinking in terms of an error variation 
of +0-1 per cent of the total thrust value. 


N the service testing of a jet engine 

or a rocket motor, it may be required 
only to measure the thrust under certain 
operating conditions. In the laboratory 
testing of propulsion nozzles, it is essential 
to measure certain independent variables if the 
results are to have any general value. The 
most important of these are reservoir pressure 
and nozzle throat area. Independent vari- 
ables of second order importance include 
atmospheric pressure, gas specific heat ratio, 
other nozzle dimensions, surface finish, &c. 
It is important to realise that the accuracy 
of thrust data may be limited by measure- 
ments other than the actual thrust value. 
The reservoir pressure is often the most 
difficult variable to measure with an accuracy 
appropriate to the thrust recorded by well- 
designed apparatus. Very roughly, thrust 
and reservoir pressure should be measured 
with equal percentage error. 


Drmect THRUST MEASUREMENT 


Four methods of measuring thrust directly 
are commonly used: 

Flexure : the jet reaction is arranged to 
bend its supply pipe which is relatively stiff. 

Free Movement : the nozzle is free to move 
under its own reaction but restrained by a 
measuring device. 

Free Movement with Soft Flexure : this is 
a combination of the two previous methods 
but the resistance of the supply pipe is very 
small compared with the reaction force. 

Thrust Comparison: this measures the 
difference between the thrusts of opposing 
nozzles. The measurement may be by any 
of the previous methods. 

Flexure Methods.—This is the most simple 
method mechanically. The supply pipe may 
be supported as a cantilever with the nozzle 
arranged to discharge perpendicularly from 
the free end. The thrust may be measured 
by recording the deflection, by measuring 
strain in the pipe or by supporting the free 
end on a weighing scale and discharging 
upwards. The main disadvantage of the 
method is that the stiffness of the pipe varies 
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with the internal pressure and with tempera- 
ture changes—especially local ones at the 
encastered end. - Reproducible results require 
elaborate precautions to avoid these diffi- 
culties and even then accuracies are not likely 
to be better than +1 per cent. 

Free Movement.—One method of allowing 
free movement is to support the entire 
reservoir of gas together with the nozzle and 
connections. It is the usual way of testing 
solid fuel rocket motors. However, when 
air or other cold gases are used, the weight of 
the reservoir to be supported is large com- 
pared with the thrust that can be maintained 
for a useful operating time. 

The alternative to supporting the entire 
apparatus is to provide some kind of joint 
which will allow the nozzle to move freely 
through a limited distance. The difficulty 
with these joints is that they leak excessively 
when free or are too stiff when virtually 
sealed. Often a small leak can be tolerated. 
Two forms that have been commonly used 
are the piston in which axial movement occurs 
and the rotary joint. The piston is more 
prone to the characteristic faults of this 
method but occupies far less space. With the 
use of labyrinth glands, rotary joints can be 
made virtually leakproof and yet almost 
frictionless. Long leverage can be used to 
reduce the friction to a very small proportion 
of the measured thrust. With rotary joints, 
at least one elbow is needed in the supply pipe 
and the gas may pass a number of bends 
before reaching the nozzle. The assembly 
may be quite a large structure. 

Free movement, particularly with rotary 
joints, can lead to thrust apparatus of high 
precision. Several workers have noted sensi- 
tivities of the order of + 0-1 per cent. This 
method of measurement is perhaps the most 
popular to-day. 

Free Movement with Soft Flexure-—Some 
of the disadvantages of the two previous 
methods are overcome by combining their 
advantages. If the supply pipe is made very 
flexible, changes in its stiffness will be a small 
proportion of the measured thrust. When 
the supply pipe is very flexible, the nozzle 
must be supported so that it can move freely 
along its thrust axis restrained only by the 
measuring device. Sometimes a gauge con- 
nection may add some flexure to a system 
otherwise allowing free movement. Inherently, 
this method combines some of the disad- 
vantages of the previous methods and these 
ultimately limit its sensitivity which appears 
to be less than that possible with free move- 
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ment alone. Very simple apparatus can be 
built around this method and it is particularly 
suitable for preliminary work or for ad hoc 
thrust values wanted quickly without high 
precision. 

Thrust Comparison.—In much development 
work, it is only necessary to measure the 
improvement in thrust of one nozzle over 
some standard. By supplying two nozzles 
from a common reservoir and discharging 
them in opposite directions, the difference in 
thrust only need be measured. This method 
combines the very great advantage that 
reservoir pressure need not be measured with 
great precision as it can generally be con- 
sidered to be the same for both nozzles. On 
the other hand, the two throat areas must be 
nominally the same and the exact areas must 
be measured with great precision. The 
problem of measuring the thrust difference is 
essentially the same as that of measuring the 
total thrust. A common arrangement is to 
mount the supply pipe vertically as a pendu- 
lum and to arrange the two nozzles to dis- 
charge horizontally from the free end of the 
pendulum. Suspension of the pendulum and 
its supply with gas can be by any of the three 
previous methods. The main advantage of 
thrust comparison is the absence of error in 
reservoir pressure measurement and the 
reduced scale over which thrust measure- 
ments are made. 


INDIRECT THRUST MEASUREMENT 


The thrust developed by a nozzle is 
given by, 


w 
F= Phas ~Ug) + AA Pe Pa). 


The pressure term, A{p.—p.) and the ap- 
proach velocity, u, are generally small and 
may either be neglected or calculated from 
theoretical considerations. Thus, a measure 
of the product of flow rate, w and the jet exit 
velocity, u. is an indirect estimate of the 
thrust. The product of these two quantities, 
the jet momentum, can be measured directly 
or they can be measured separately. 

Measurement of Momentum.—The momen- 
tum of a jet can be measured by destroying it 
against a perpendicular impact plate. The 
total load on the plate can be measured by 
any weighing technique. The advantage of 
this method is that the supply to the nozzle is 
undisturbed and, to this extent, the apparatus 
is simple. However, it is extremely difficult 
in practice to destroy all the axial momentum. 
Flow reversal occurs, and the impact plate is 
subjected to aerodynamic effects produced 
particularly by the disturbed atmosphere into 
which the jet discharges. The precautions 
which are necessary in order to avoid these 
difficulties make the resulting apparatus quite 
complicated. The reports of the Steam 
Nozzle Research Committee (1923) are note- 
worthy for the thoroughness with which 
these problems are considered. The sensi- 
tivity of this method can be equal to that 
attainable in direct thrust measurement but 
the aerodynamic effects make it necessary to 
carry out a comparison with direct thrust 
observations. 

Separate Velocity and Flow Rate Measure- 
ment.—Since two separate observations must 
be made, the error in the required quantity, 
their product, is correspondingly increased. 
Furthermore, unless the two observations are 
made simultaneously, the temperature must 
be measured, which may introduce a further 
source of error. 

The measurement of flow rate has received 
considerable attention and no attempt is made 
in this survey to cover the literature in this 
field. Several of the references to thrust 
apparatus contain descriptions of flow rate 
measurement. Flow rate measurements for 
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thrust estimation are attended by special 
difficulties. Generally, the reservoir pressure 
is comparatively high, the flow rates are much 
larger than normally encountered and the 
duration of a run may be short. In the 
“blow down ” testing technique, conditions 
are not steady. Cope (1955) has drawn 
attention to the fact that the absolute 
measurement of large gas flow rates has not 
yet been made with better accuracy than 
+1 per cent. Comparative flow rates can 
be judged better than this (Fraser and Rowe, 
1954), but appreciable improvements are 
difficult. The metering of permanent gases 
is generally by measuring the pressure drop 
across an orifice. When steam is the working 
fluid, the condensate can be collected and 
measured. In “* blow down ” techniques, the 
rate of change of reservoir pressure or weight 
can be measured. 

The measurement of a mean axial jet velocity 
is even more difficult than flow rate measure- 
ment. The traditional method is by measur- 
ing the total pressure by search tube. It is 
very doubtful if this method can lead to a 
velocity estimate with an error less than 
+1 per cent. One problem in jet velocity 
measurement is that this decays fairly rapidly 
along the axis because of entrainment. 
Generally, experimental observations must 
be extrapolated back to the value required at 
the nozzle exit plane. Examination of 
quantities associated with the jet velocity 
such as shock wave pattern can also be used 
to estimate the velocity, but these methods do 
not yield accurate results. Some ingenious 
optical methods have been proposed, but 
none are really accurate. A further possi- 
bility is to introduce a tracer into the jet 
and measure its velocity. The tracer must 
be of similar size to the gas molecules if it is 
to acquire their velocity and thus it is difficult 
to detect. Even if successful, the method 
does not necessarily give a true average jet 
velocity. 

Pressure Integration.—The thrust developed 
by a nozzle can be estimated by integrating 
the pressure forces acting on the walls. 
Precise measurement of the pressure distribu- 
tion is difficult since the gradients are generally 
very high. Furthermore, the survey means 
destruction of the nozzle in the sense that it 
must be riddled with pressure tappings. It 
is not a very practical method except in a 
few special cases. 


SURVEY OF PUBLISHED DESCRIPTIONS OF 
THRUST APPARATUS 


This section contains summaries of the 
published descriptions of thrust apparatus. 
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Po = 20 - 200 LB. PER SQ. IN. 
Fig. 1—Rosenhain (1900) 
Brief details of the method of measurement 


are given together with any information 
regarding performance. This latter is often 
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difficult to deduce from the published data. 
Each description is accompanied by a greatly 
simplified diagram illustrating the principle 
of operation. 

Flexure Methods.—One of the earliest 
attempts to measure nozzle thrust reaction 
directly (Rosenhain, 1900) used the flexure 
method. The nozzle was mounted to dis- 
charge horizontally from the bottom of a 
vertical supply pipe, the upper end of which 
was rigidly supported. The null displace- 
ment method of force measurement was used 
by applying weights to compensate for the 
nozzle reaction (Fig. 1). The nozzles used 
were of the order of 0-18in throat diameter 
and steam was supplied at between 20 Ib and 
200 Ib per square inch. The thrust reaction 
varied between about I lb and 81lb. The 
prime object of the investigation was to 
verify that obstructions in the jet did not 
affect the thrust. It is claimed that the steam 
pressure was measured to +1-Olb per 
square inch, but no figure is quoted for the 
accuracy of thrust measurement. In view of 
the method of weighing used and the effect 
of temperature on the flexibility of the 
vertical pipe, it is unlikely that the thrust was 
measured with a greater precision than 

t0-1 1b, which is some | per cent of the 
maximum recorded and 10 per cent of the 
minimum. 

Sibley and Kemble (1909) used very 
similar apparatus (also described by Stodola, 
1927) but it was entirely enclosed so that the 
nozzle could discharge steam to a condenser 
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Fig. 2—Sibley and Kemble (1909) 


(Fig. 2). A coil spring and micro screw 
adjustment was used to restore the discharg- 
ing nozzle to its zero position. The tension 
applied to the screw was a direct measure of 
the thrust. The apparatus was calibrated by 
a weight and pulley arrangement. The 
nozzles examined were of 0-3in_ throat 
diameter and discharged superheated steam 
from a reservoir pressure of 155 Ib per square 
inch. The thrust varied between 12 1b and 
18lb. Reaction forces are given to the 
nearest 0-001 1b, but examination of the 
calculated nozzle efficiencies indicates an 
error of +2-3 per cent. 

Freudenreich (1921) describes very similar 
apparatus to the above two, but gives very 
little detail of its performance. 

Fraser (1940-) used a very simple flexure 
system for reaction measurement, but soon 
abandoned it in favour of free movement. 

Doumas and Laster (1953) balanced the 
flexure of a horizontal feed pipe to measure 
the thrust reaction of a liquid spray (Fig. 3). 
The object was to estimate the axial velocity. 
The nozzle was mounted to spray first down- 
wards and then upwards and an average 
thrust calculated. In this way, the changing 
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flexibility of the pipe with internal pressure 
was considered to be eliminated. Water was 
supplied at 200 Ib per square inch to nozzles 
of between 0-05in and 0-20in exit diameter 
and the measured thrust varied from 0-1 Ib 
to 3-0lb. No accuracy is stated, but it 











W oB 0-05". 0-20" 
A A | C WATER AT 200 LB. PER SQN) 
W=O1 - 318. otiieuiin Za 
NOZZLE POSITION 


Fig. 3—Doumas and Laster (1953) 


appears to be about +0-05 Ib-2 per cent of 
the maximum and 50 per cent of the minimum 
thrusts recorded. 

Fletcher (1953) and Ashwood (1957) used 
a similar arrangement to Doumas and Laster, 
but measured the reaction by strain gauges 
at the root of the feed pipe. The cantilever 
pipe was 80in long and of 3in bore with tin 
wall thickness. A strain measuring section 
was machined at the encastered end and top 
and bottom strain gauges were cemented to 
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Fig. 4—Fletcher (1953) and Ashwood (1957) 


the surface, thoroughly dried and then sealed 
in “Perspex” boxes. Calibration was obtained 
by suspending weights on the line of action of 
the thrust. The nozzles were of lin throat 
diameter and air was supplied at up to 
1501b per square inch reservoir pressure. 
The maximum thrust was about 150 Ib. 
The sensitivity of this instrument was 
+0-2 1b, but the overall accuracy based on 
repeated tests was more like +1°5lb. The 
strain gauges were very sensitive to local 
changes in temperature and this proved 
troublesome. It was necessary to run the 
apparatus for about twenty minutes to 
establish thermal equilibrium before taking a 
reading. Although reasonably accurate when 
used with care, this apparatus (Fig. 4) was 
eventually abandoned in favour of a system 
of free movement. 

Rolls-Royce, Ltd., (1957) has used a 
vertical pipe fixed at its top end and sprayed 
water horizontally from the bottom. The 
thrust reaction is measured by a null point 
weighing method and used to estimate the 
spray velocity. Care is taken to screen the 
pipe from the surrounding air in order to 
minimise local temperature effects. 

Armstrong Siddeley, Ltd., (1957) has 
employed flexure hinges in a four-joint frame 
supporting a small hydrogen peroxide com- 
bustion chamber and nozzle (Fig. 5). The 
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Fig. 5—Armstrong Siddeley (1957) 


fuel supply pipe is required to flex as well as 
the hinges, but these are far stiffer than the 
pipe. The rig is designed to measure thrusts 
of the order of 5001b and an accuracy of 
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+1-0 per cent is claimed. The nozzle throat 
diameter is usually fin. 

Free Movement.—Sibley and Kemble (1909) 
used an ingenious design in a thrust rig 
allowing free movement (Fig. 6). Steam 
was admitted through the wall of a cylinder 
af’a point between two pistons. The pistons 








Fig. 6—Sibley and Kemble (1909) 


were linked together and the lower one had a 
centre orifice to which the test nozzles were 
attached. The top piston was suspended 
from a coil spring and a rod which passed 
through a gland at the top of the cylinder. 
The lower end of the cylinder was connected 
to acondenser. The thrust was measured by 
the movement of the piston assembly. This 
apparatus was not a success for, if the pistons 
were free when cold, they would bind when 
hot. When they were made sufficiently 
undersize to be free when hot, there was 
excessive steam leakage and condensation on 
the top of the piston. The apparatus was 
eventually abandoned in favour of a vertical 
flexure pipe. It would probably have been 
suitable with air at room temperature. 
Christlein (1911) built a thrust rig which 
was very similar in design to that of Warren 
and Keenan (1926) (described later). It was 
used to test turbine nozzles supplied with 
steam at a maximum pressure of 1501b per 
square inch and the maximum thrust recorded 
was about 20!b. No actual thrust values 
are given and the accuracy is not discussed. 
Morley (1916) describes some simple thrust 
measuring apparatus that allows free move- 
ment (Fig. 7). Angular movement occurs 
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Fig. 7—Morley (1916) 


in a swivel joint formed by two conical ends 
butting into a tee piece. The nozzle is 
mounted vertically with its axis 74ft from 
the centre of rotation of the swivel joint. 
This large leverage ensures that the friction 
of the joint is small compared with the nozzle 
thrust. The thrust is measured by supporting 
the nozzle on a weighing pan. The nozzle 
throat diameters were about 0-2in and they 
discharged air from reservoir pressures of 
from 251b to 701b per square inch. The 
maximum thrust recorded was about 5 lb. 
Morley discusses the accuracy of his 
apparatus in some detail. The sensitivity of 
his thrust measurement is +0-013 1b, but the 
reservoir pressure can only be measured to 
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+0-SIb per square inch. His estimated 
standard deviation is +0-07lb, which is 
about +1-5 per cent at the highest values and 
+5 per cent at the lowest. 

Warren and Keenan (1926) and Keenan 
(1949) designed a nozzle thrust rig in which 
the main emphasis was on frictionless move- 
ment (Fig. 8). The nozzle was mounted 
horizontally at the bottom of a short tee 
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a combustion chamber which accounts for 
certain details of the design. The thrust is 
measured through a system of levers and 
weights, described as a “* dynamometer,” but 
not drawn. Thrusts of the order of 60 1b 
were recorded. Few data are given and the 
accuracy is not discussed, but from what 
figures are given it seems unlikely that this 
is better than +1-0 per cent. 

Fraser, Connor and 
Coulter (1946), Fraser 
and Rowe (1954) and 
Fraser, Rowe and 
Coulter (1957) have 
used a_ particularly 
compact reaction app- 
aratus that allows the 
nozzle free movement 
(Fig. 10). The mov- 
able member A is a 
hollow piston which 
acts a8 part of the main 
supply pipe and carries 
the nozzle B. The 
piston is a close sliding 
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Fig. 8—Warren and Keenan (1926), Keenan (1949) 


hanging from a horizontal pipe supported at 
its closed ends in ball races. The horizontal 
pipe and the nozzle axis are at right angles. 
Steam was supplied to the nozzle from a fixed 
jacket surrounding the horizontal pipe and 
through drillings in the pipe wall. The seal 
between jacket and pipe was a frictionless 
labyrinth gland. The free part of the 
apparatus was enclosed in a vessel that com- 
municated with a condenser. The thrust was 
measured by an arm on the horizontal pipe 
which was attached to a balance arm. Most 
of the nozzles were of I4in throat diameter 
and superheated steam was supplied at 301b 
per square inch. Recorded thrusts varied 
between 101b and 200Ib. Few data are 
quoted, but thrust values are given to 0-01 Ib. 
Examination of the tabulated velocity co- 
efficients shows a standard deviation of 
+7 per cent for turbine nozzles and +3 per 
cent for circular orifices. The thrust co- 
efficients must be more accurate than this. 
The authors say that they were impressed by 
the difficulties involved in accurate thrust 
measurement. 

Kisenko (1940) describes similar apparatus 
to that of Warren and Keenan but the hinge 
axis is vertical and the free member rests on 
a thrust race (Fig. 9). The weight of the 
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Fig. 9—Kisenko (1940) 


nozzle and arm is counterbalanced so that the 
thrust race is loaded axially. Labyrinth 
glands are used and the apparatus discharges 
air from a reservoir pressure of about 300 Ib 
per square inch through nozzles of 4in 
diameter throat. It can also discharge from 





fit on three diameters, 
the upper and lower 
diameters being equal 
: and the middle one 
being 1/2 times the smaller ones. The static 
pressure in the supply pipe acts upwards on 
the area presented by the lower diameter of 
the movable member A and, through 
drillings provided in the wall, on the annular 
area at C. Since these areas are made equal, 
the resultant thrust due to static pressure is 
zero. The nozzle reaction. acts downwards 
and is received by oil in the other annulus D. 
In order to minimise friction, no pressure 
seals are employed on the movable member. 
Instead, small clearances and long leakage 
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Fig. 10—Fraser, Connor and Coulter (1946), Fraser 
and Rowe (1954), Fraser, Rowe and Coulter (1957) 


paths are relied upon to ensure that the rate 
of leakage of air is small compared with the 
discharge through the nozzle. The quantity 
of oil which leaks past the piston is very small 
compared with the swept volume of the oil 
annulus. The cylinder is provided with relief 
holes at E to vent any air that leaks past the 
piston. The lower annulus D is kept 
flooded with oil of good lubricating properties 
and all rubbing surfaces are kept well 
lubricated. The oil pressure in the annulus 
D is proportional to the axial thrust reaction 
and this was measured by means of a 
Bourdon tube gauge. The gauge was isolated 
from the oil in the annulus by means of a 
diaphragm in order to keep the hydraulic 
fluid free from air. 

The apparatus was used with air from 
reservoir pressures at between 400Ib and 
10001b per square inch and discharged 
through nozzles of 4in diameter throat. 
Thrusts varied from about 100 1b to 300 Ib. 
The standard deviation of a single thrust 
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observation (based on repeats) was +4-01b 
or rather more than +1-0 per cent of the 
maximum thrust values. With a few repeats, 
an average value with an error of +4 per 
cent could be obtained. 

Durham (1953-1955) and Durham (1955) 
have built a thrust rig allowing free move- 
ment by the simple expedient of suspending 
the entire reservoir and nozzle assembly 
(Fig. 11). A set of eight gas cylinders was 
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Fig. 11—Durham (1953-55) 


suspended by cables and led to a manifold 
controlled by a pneumatically operated valve. 
The nozzle discharged horizontally and the 
thrust was received on a hydraulic ram set 
at 45 deg. The reason for this arrangement 
was that the apparatus provided for measur- 
ing discharge rate simultaneously by weighing 
the cylinders and their contents continuously. 
This required special precautions to avoid 
lateral friction in the thrust ram. The 
nozzles were of 4in throat diameter and were 
supplied with air at an initial reservoir 
pressure of 1000 Ib per square inch. Most of 
the data are quoted for a reservoir of 4001b 
per square inch, when the thrust is about 
1001b. Durham claims a reproducibility of 
+41b, but examination of correlated results 
suggests a larger standard deviation than 
this. 

Ashwood (1956) has employed a novel 
design that incorporates two free joints 
(Fig. 12). A vertical pipe hangs from an 
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Fig. 12—Ashwood (1956) 


upper rigid support and contains the two 
hinges. Each consists of two flanges pinned 
together so that they will hinge about an axis 
perpendicular to the axis of the pipe. About 
five thousandths of an inch clearance is left 
between the ends of the adjoining pipes to 
allow free movement over a limited arc, and 
the resulting leak is tolerated. The nozzle is 
mounted to discharge horizontally from the 
foot of this doubly hinged pipe, and a cable 
supports the nozzle so that there is no bending 
moment in the vertical pipe. Guide rollers 
prevent any lateral movement, and the 
reaction is measured by a spring balance. 
Air is supplied from a continuous source at 
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pressures up to about 
150 Ib per square inch. 
Nozzle throat dia- 
meters vary from about 
lin to 2in and the max- 
imum force measured 
is of the order of 3001b. 
No figures are quoted 
in the published work j 
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and estimates of accu- 
racy can only be scaled t 
from the graphs. The 
sensitivity is at least 
+41b, but the standard 
deviation of repeated 
results is little better 
than +1 per cent. 
Rolls-Royce, Ltd., 
(1957) has constructed 
a rig in many ways sim- 
ilar to that of Fraser 
and others (Fig. 13). In this, air is supplied 
from the atmosphere and discharged from the 
nozzle to a suction pump. Flow is down- 
wards and the nozzle is mounted at the 
bottom of the movable hollow piston. The 
free member floats on an annulus of air, the 
pressure of which is related to the thrust. 
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Fig. 13—Rolls-Royce, Ltd. (1957) 


The differential pressure over the piston must 
be taken into account in computing the thrust. 
The rubbing surfaces are quite dry and coated 
with a thin film of “ Fluon.”” Nozzle throat 
diameters are of the order of 2in and thrusts 
of some 50 lb are recorded with an accuracy 
that is claimed to be +0-1 Ib ( +0-2 per cent). 

Rowe (1957) has designed thrust measuring 
apparatus that is similar in principle to that 
of Warren and Keenan, but provides for 
partial counterbalancing of the thrust load 
so that the sensitivity is improved (Fig. 14). 
Air is admitted to a short horizontal pipe 
supported rigidly at its ends. The centre 
length of this pipe is surrounded by a thick- 
walled steel cylinder with a very small clear- 
ance and supported in ball races so that it is 
free to rotate about the pipe. An annulus 
is cut in the centre of the cylinder and con- 
nects to a radial hole. Radial drillings in 
the horizontal pipe communicate with the 
annulus. An elbow leads from the radial 
hole in the cylinder to a vertical standpipe, at 
the top of which the nozzle is mounted. 
Rotation of the cylinder is prevented by a 
support under the elbow which includes a 
hydraulic pressure capsule to record the 
thrust force. The greater part of the thrust 
is counterbalanced by weights on a horizontal 
arm so that the pressure capsule records only 
the small difference and may thus be made 
very sensitive. Calibration is by hanging 
weights from a knife-edge set on the thrust 
axis. Air is supplied from pressures be- 


tween 101b and 1000Ib per square inch 
(maintained by a pressure controller) and the 








Fig. 14—Rowe (1957) 


nozzles are generally of 4in diameter throat. 
Thrust values vary from about 3 Ib to 300 Ib. 
The sensitivity is +0-2lb and this can be 
improved to about +0-051b when thrusts 
less than 301b are to be measured. The 
standard deviation of a single observation 
(based on repeats) is about +1-0lb or 
+4 per cent of the highest values. With 
a few repeats, an average value with a 
standard deviation of 40-1 per cent of the 
larger values can be obtained. The major 
obstacle to improvement of this accuracy is 
measurement of the reservoir pressure. Steel 
tube Bourdon gauges are used with 10in dial 
and edge pointer. 
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Metallurgical 


Refining of Phosphoric Irons 

A process for the refining of phosphoric 
irons by means of pure oxygen and powdered 
lime developed by Institut de Recherches de 
la Sidérurgie (I.R.S.1.D.), is discussed in a 
paper by B. Trentini and M. Allard.* It 
combines methods already employed for the 
desulphurisation of irons by powdered limef, 
the treatment of very silicious irons in the 
converterf, and the thermal control of con- 
verter operation§ ; with the well-known 
method of using a cooled oxygen jet in 
contact with the liquid bath, particularly of 
iron, so as to oxidise and remove certain 
elements, with or without the production of 
slag. The LR.S.LD. process, designed to 
convert phosphoric irons into steels of 
varying carbon content, was first investigated 
on a scale of some hundreds of kilos, and 
then on a 3 tonne scale in a small dolomite- 
lined converter, the results of the second 
series of tests being the subject of the present 
paper. The materials used in the process were 


as follows : 

(a) Irons of compositions within the 
following limits: C 3-0-3-9 per cent; 
Si 0- 15-1 per cent ; S 0-008-0- 120 per cent ; 
P 1-7-2-0 per cent ; Mn 0-3-0-7 per cent. 

(5) Lime, alternatively coke-burnt, with a 
sulphur content of 0-12 per cent ; or gas- 
burnt, with a sulphur content of 0-07 per 
cent, in either case being pulverised by a 
hammer-crusher of Gondard type, and passed 
through a sieve of Imm mesh. 

(c) Oxygen of 99-5 per cent purity, supplied 
at a pressure of 15 kg per square centimetre. 

(d) Swedish iron ore containing at least 
57 per cent of iron, with some 2 per cent of 
lime and 10 per cent of silica, being charged 
either at the beginning of the process, as a 
powder passed through a sieve of Imm 
mesh, and in quantity varying with the com- 
position of the iron ; or during the course of 
the process, in the form of small pieces not 
over 20mm in size. 

The oxygen jet is situated vertically above 
the bath, being supported by a pivoted 
bracket permitting precise regulation of the 
height, and cooled by the circulation of air 
of the order of 20 cubic metres per hour. 
The oxygen contains a suspension of pow- 
dered lime, which can be precisely varied as 
required, and is used in a concentration 
varying with the composition of the iron 
and the stage of the process which has been 
reached. 

, In operation, after the iron has been 
poured into the converter, the requisite 
amount of iron ore is added, depending on 
the composition of the iron, and the tem- 
perature of the bath is measured by means 
of an immersion pyrometer. The converter 
is set upright, and the oxygen-lime jet is 
turned on. The first phase lasts some 12-15 
minutes, during which about two-thirds of 
the oxygen, and the whole of the lime 
required for refining, have been used—the 
concentration of lime in the oxygen varying 
with the silicon content of the iron charged. 
Refining proceeds quietly, without frothing 
or overflowing of the slag, in spite of the short 
distance between the bath and the lower rim 
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of the spout. At the end of this first phase, 
the bath contains some 1-1-5 per cent of 
carbon, and only 0-2-0-4 per cent of phos- 
phorus. The temperature is some 1600 deg. 
Cent., the liquid slag, containing some 5 per 
cent of iron and more than 20 per cent of 
P,O;, being then largely removed. Before 
raising the converter for the second phase, a 
quantity of iron ore, depending on the bath 
temperature shown by the immersion pyro- 
meter, is added for cooling purposes. The 
second phase lasts about 10 minutes, and can 
finally result in the production of dead-mild 
steel. When using a 3-tonne converter, there 
is no time to send a sample of metal to the 
laboratory and wait for the analysis to be 
made, so as to know how much oxygen is 
still required. One has thus to rely on the 
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Fig. 1 
fall of the flame to determine when the correct 
carbon content has been reached. Because 
of the removal of a large quantity of P,O; 
with the first phase slag, a final phosphorus 
content of less than 0-025 per cent is readily 
obtained, in spite of the final temperature 
being higher than usual. The results of a 
typical run are graphically recorded in Fig. 1, 
representing the production of a dead-mild 
steel from a high-phosphorus iron, the com- 
position of the metal at various stages in the 

process being shown in Table I. 


Taste I—Composition of Metal at Various Stages 
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often reaches 70 per cent, compared with 
40-50 per cent, as generally obtained in the 
Thomas converter. With preliminary de- 
sulphurisation of the iron, sulphur contents 
as low as 0-006 per cent can finally be 
obtained. 

The nitrogen content of the steel so treated 
is consistently very low, of the order of 
0-001 per cent, whatever the final tempera- 
ture may be, this extending from 1580 deg. 
to 1700 deg. Cent. for extra mild steel. 
It is thus possible to obtain values for the 
indices, P+SN and P+10N, of below 0-025 
and 0-030, respectively ; such as have been 
impossible to obtain hitherto by the normal 
refining methods. The mechanical qualities 
of hot-rolled test bars from a 2-6 tonne 
ingot of composition: C 0-06 per cent ; 
S 0-025 per cent ; P 0-013 per cent ; Mn 
0-35 per cent, N, 0-001 per cent, are shown 
in Table II. 
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TaABLe I1—Mechanical Qualities 
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| | Tensile 
; Yield Point, | Strength, Elongation 
Position | tons per tons per per cent 
| square inch | square inch 
Bottom of nant xt (4° 1 
per cent crop 
Surface ... ... 16-75 21-72 41:3 
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Middle of ingot: | SFG 
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per cent crop): | | 
Surface ... .. 17:77 | 22:48 | 42-1 
SR ces” wes 17-89 | 23-50 | 40-1 








These mechanical qualities are equivalent 
to those of open-hearth steel of deep-drawing 
quality. 


Iron-Coke Process 


METALLURGICAL coke should have a well- 
developed cell structure, with high density, 
resistance to compression and shatter value. 
Coke of this quality is hard to burn, and is 
made from coal with the lowest possible 
content of volatile matter. Such coals occur 
commonly in Durham and South Wales, 
but are not available in unlimited amounts 
everywhere. Highly volatile coals can be 
used by suitable blending with other coals, 
but a new process, involving the addition of 
magnetite iron ore, enables the use of high- 
volatile coals without blending. A general 
enlargement of the coal basis for the produc- 
tion of metallurgical coke can thus be effected. 
The so-called iron-coke process, devised by 
H. Barking and C. Eymann, and developed 
by the Bergwerkgesellschaft Walsum m.b.H., 
Walsum, Niederrhein, Germany, is described 
in a paper* to be presented at the 1958 
Blast Furnace, Coke Oven and Raw Materials 
Conference. 

Metal-active admixtures, such as fine ores 
or blast furnace flue dust, are useful as 
bonding agents for the coking mixture, but 
must be used in limited quantities, because 
they may cause the outer surface of the coal 
particles to lose their cementation capacity. 
The addition of small quantities of mineral 
oil to the coking mixture so diminishes this 
deplasticising effect, however, that the admix- 
tures can be used in larger quantities. The 
influence of a magnetite addition on the 
structure of coke made from a high-bitu- 
minous Virginia coal, 80 per cent in particles 
of less than 2mm in size, with 38-5 per cent 
volatile matter, is shown in Table I. 


TaBLeE I—Influence of Magnetite on Coke Structure 
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The use of substantial quantities of iron 
oxide when carbonising high-volatile coals 
gives rise to coke of larger size ; while the 
bulk density of the mixture is increased, so 
that, as shown in Table II, coke-oven capacity 
is practically as high with iron coke as in the 
carbonisation of coal itself. 
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TABLE 1I—Capacity of the Coking Chamber: Per- 
formance in Kilogrammes Fine Coal per Cubic Metre 














of Coking Space 
Magnetite-| Total Portion of Portion of | Portion of 
concen- capacity | fine coal magnetite- mineral 
trate in | (coal, ore, | Grading : 80 | concentrate: oil, kg 
mixture, | oil), kg | per cent <2 Grading:100| per cubic 
per cent | per cubic | mm. Mois- | per cent<! metre 
metre ture 10 per | mm. Mois- 
cent, kg per | ture 6 per 
| ; cubic metre | cent, kg per 
| (approx.) cubic metre } 
} 
0 750 | 750 0 | 0 
15 915} 770 135 | 10 
20 940 | m0 06 | 19 | 10 
u J ati, 








When making iron coke, the heat con- 
sumption in coke ovens is higher, but a 
greater output of rich gas results from the 
reduction of ore and the cracking of oil. 
The use of high-volatile coals makes the 
sintering of fine ores unnecessary. Because 
of the pre-reduction of ore in the coke ovens, 
coke consumption in the blast furnace is 
decreased. Very fine ores and dusts, which 
are not well suited for normal sintering 
operations, can be utilised. X-ray studies of 
iron coke have shown that it is homogenous 
and does not contain nests of ore. 


Drawing of Steel at Elevated 
Temperatures 


THE cold drawing of steel is usually con- 
ducted at temperatures approximating to 
those of the atmosphere, and not exceeding 
some 250 deg. Fah. (121 deg. Cent.); a 
temperature which may be reached in normal 
cold drawing, from the work of deformation, 
and friction between the product and the 
die. Cold-drawn bars are superior to those 
hot rolled or extruded, having closer dimen- 
sional tolerances, better machinability and 
higher tensile strengths. With bars cold 
drawn and _ stress-relieved, higher yield 
strengths and lower residual stresses are 
obtained. A development described by 
E. S. Nachtman and E. B. Moore* consists 
of drawing at temperatures between 200 deg. 
and 1200 deg. Fah. (93 deg. and 649 deg. 
Cent.), to obtain a bar product with the 
advantages already referred to, and two 
additional features—appreciably higher 
strength, and a uniformity of structure not 
previously commercially obtainable. The 
materials used in these tests were A.LS.I. 
steels, having the usual hot-rolled structure, 
consisting of ferrite and lamellar pearlite. 
The bars as received, in a hot-rolled state, 
were descaled by pickling in dilute sulphuric 
acid, and, after preheating in an electric re- 
sistance furnace, were coated by hand with 
powdered molybdenum disulphide, and then 
drawn at a rate of about 10ft per minute on a 
draw bench of 30,000 Ib capacity. . 

A typical free-machining steel, C-1144, so 
treated, contained 0-45 per cent C, 0-24 per 
cent Si, 0-314 per cent S, 0-018 per cent P, 
1-56 per cent Mn, the mechanical properties 
of the hot-rolled steel before drawing being : 
yield strength, 76,250lb per square inch ; 
tensile strength, 113,500 lb per square inch ; 
elongation, 23-0 per cent; reduction of 
area, 45-3 per cent. The results of drawing 
at various temperatures are shown in Fig. 1. 
The temperatures shown were measured by 
a surface pyrometer as the bar emerged from 
the die, this being so as to take into account 
the heat gain from deformation work and 
friction, as well as the simultaneous heat loss 
by radiation, and contact with the die and 
lubricant. Cold-drawn, stress-relieved bars, 


* Journal of Metals, April, 1958, page 281. 
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used for comparison purposes, were taken 
from the same heat of steel, cold drawn at 
room temperature, and reheated to various 
temperatures in an electric furnace. As shown 
in Fig. 1, the tensile and yield strengths 
increase to a maximum, and the ductility 
values reach a minimum, in a temperature 
range of some 500 deg. to 600 deg. Fah. 
(260 deg. to 315 deg. Cent.). Increasing 
draught causes higher strength levels at any 
given temperature. To obtain a full develop- 
ment of the strength obtainable by drawing 
at elevated temperatures, a certain minimum 
reduction, varying with composition, is 
required. Thus, steel 4140, of composition : 
0-42 per cent C, 0-29 per cent Si, 0-026 per 
cent S, 0-016 per cent P, 0-87 per cent Mn, 
0-87 per cent Cr, 0-20 per cent Mo, given a 
5 per cent reduction at elevated temperatures, 
showed an increase of 8000 Ib per square inch 
(5 per cent) over the same material drawn at 
room temperature. With a 20 per cent 
reduction, the difference increased to 
25,000 Ib per square inch (15 per cent,) 
showing that optimum results are obtained 
with reductions of well over 5 per cent. In 
the case of C—1144, however, reductions of 
5 and 30 per cent gave much the same per- 
centage increase, the major strengthening 
effect thus occurring with a reduction of 
only 5 per cent or less. In general, the reduc- 
tion at room temperature would have to be 
doubled to obtain the same strength increase 
as is obtainable with higher temperature 
drawing. The percentage increase in strength 
so obtained is substantially independent of 
carbon content. Ductility values decrease 
with increasing carbon content. 

Drawing at higher temperatures has a 
pronounced effect on the shape of the stress- 
Strain curve, as seen in Fig. 2, showing the 
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stress-strain curves for C-1144 steel. That at 
140 deg. Fah., described as “* room tempera- 
ture,” has a rounded shape, typical of cold- 
drawn steels. With increase in drawing 
temperature, the proportionality limit 
increases considerably. The reduction in 
impact value associated with cold drawing 
is emphasised on deformation within a 
certain range of elevated temperatures ; but, 
as shown in Fig. 3, the dip in the impact 
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curve is confined to a narrow range of tem- 
perature, while, as already seen, the choice of 
drawing temperature from the viewpoint of 
tensile strength is quite broad. Thus, a 
drawing temperature ensuring a combination 
of high strength and good impact value can 
be selected. 

Fig. 4 shows the relative effects of : (a) 
cold drawing followed by stress-relieving, 
and (b) drawing at elevated temperatures, 
both processes being made with the same 
reduction, using bars of C-1144 steel. The 
effect of stress relieving on the tensile strength 





of cold-drawn bars is slight. Drawing at 
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elevated temperatures shows a marked 
increase, a similar effect being shown by the 
yield stress values. Ductility values for the 
two processes are similar. There are no 
obvious microstructural differences in steel 
treated by the alternative methods. For 
many parts previously heat-treated, with the 
attendant descaling, straightening, &c., the 
C-1144 medium-carbon steel drawn at an 
elevated et is now employed, fre- 
quently replacing alloy steels 
heat-treatment within the range of oa 
Rockwell C hardness. 
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LETTERS AND LITERATURE 


Letters to the Editor 


We do not hold ourselves responsible for the opinions of our 
set correspondents ) 


RAILWAYS INTO ROADWAYS 


Sir,—In response to Mr. J. L. Lean’s very 
pertinent inquiry in your issue of June 20 | 
offer this table of statistics, taken from publi- 
cations of the British Transport Commission 
and the British Road Federation, relating to 
the maintenance and construction of Britain’s 
highways and railways in 1956 : 


Item J Railways 
Route mileage ... ... 189,037 19,061 
Labour force ... ..- 100,000 75, 
Routine expenditure ...  £96,273,000 £95,077,515 
Capital expenditure ...  £13,862,000 £8,590,880 


Since motor roads are under discussion it 
is relevant that the 236-mile Kansas Turnpike 
was planned to operate with a staff of 200 ; 
their duties being toll taking 90, maintenance 
30, police patrol 20, administration 60. I 
suggest that the position can be summed up 
by saying that, so far as civil engineering is 
concerned, railways are ten times more 
troublesome than highways; and _ that, 
since a modern road of sound construction is 
virtually everlasting, the motor roads of the 
future will be very much less troublesome 
than the highways of to-day. Only the mid- 
winter tasks of gritting and snow clearance, 
which can both be tackled mechanically, set 
problems of the type Mr. Lean has in mind. 

Mr. Lean’s other problems have to do with 
the driving of a motor vehicle along the 
railway routes with which he is familiar, 
including two-lane viaducts and tunnels of 
clear width 27ft to 28ft, and single lane 
tunnels 15ft to 16ft 6in wide. In particular 
he seemed to dread steering his car into one 
of the latter at a place where a 65ft clear track 
becomes four single tunnels. He can be 
reassured. Thousands of motorists are 
doing far more difficult things all the time on 
Britain’s highways, of which the Director of 
Road Research has written : “ of trunk and 
Class I roads in rural areas... 22 per cent 
are less than 22ft wide. Class II roads are 
considerably narrower, 64 per cent being less 
than 14ft wide,” and: “ Of all trunk roads 
30 per cent are not more than 20ft wide.” It 
may be argued that the thousands of motor- 
ists are doing things slowly in their own time. 
But what of that ! On the converted railways 
the drivers will still be doing things in their 
own time: no one else’s foot will be on 
their accelerator pedals. Depending on the 
road ahead, and the traffic, they will vary 
their speed just as they do on the highways— 
though less often, one can be sure. There is 
a curious obsession over the figure of 60 
m.p.h. which tends to bedevil this correspon- 
dence. So far as | am aware it is no more 
than an intelligent guess at the sort of overall 
journey speed vehicles would achieve on the 
admirable, lightly trafficked road system 
that the railway system could become. With 
a view to choking the system at one point 
(Liverpool Street) Mr. E. R. Smith may 
elect to pile on to it a volume of traffic 
wholly unreal for one narrow sector of the 
London area, but if he could do so in practice 
that traffic would defeat him and his argu- 


ment ; for traffic is a live, resourceful thing, 
with a will and a way of its own : given the 
routes, with sensible direction signs, it will 
contrive to flow along them, adjusting its 
speed and its spacing to the occasion. And 
if ever one route threatens to become over- 
loaded a proportion of the traffic will cer- 
tainly switch to alternative routes (e.g. the 
highways) long before the flow is choked 
down to the journey speed of a suburban 
train service. Mr. Smith writes as if the 
proposal to convert the railways included the 
closing down of the highways. 

Still on the subject of commuting Mr. 
Smith was unfortunate—as he was bound to 
be—in the one and only specific accusation 
he chose to include in his condemnation of 
the case for buses put forward by myself in 
your issue of May 23. My basic supposition 
had been that the average commuter’s 
journey was 12 miles. Mr. Smith gave the 
appearance of rejecting that ; he implied that 
20 miles would be nearer the mark, and on 
the strength of that implication he finally 
averred that I had understated the bus 
requirements by about two-thirds. However 
in B.T.C’s 1956 Report the average miles per 
journey in respect of early morning tickets 
and- season tickets, were given as 10-2 and 
13-1 respectively over the entire system, and 
as 10-6 and 14-1 on the Eastern Region. 
So my 12 miles (which happens to be the 
exact mean of those four figures) cannot be 
sufficiently far wrong for Mr. Smith’s accusa- 
tion to be taken seriously. However it has 
been interesting and useful to learn from 
him that 84 per cent of the commuters’ trains 
are scheduled to run more than 12 miles. 
Seemingly the average commuter’s train has 
to travel two-thirds farther than the average 
commuter! That sort of thing is inevitable 
with bulk transportation, but need not 
happen with express bus services. 

Under his heading “‘ Economic Employ- 
ment of Labour ” Mr. Smith somewhat mis- 
represented me. It was his earlier phrase 
“ appalling waste of manpower ”’ that led to 
my showing how the weekly output of the 
ieast employed bus on the commuter ser- 
vices, with the driver at the wheel for little 
more than 15 hours, would amount to 21,600 
passenger-miles. That was a particular figure, 
not an average one as Mr. Smith implied. | 
presumed everyone to know that any motor 
vehicle requires a staff of more than just one 
driver, and therefore passed quickly—evi- 
dently too quickly—to the London Transport 
figure of 2400 passenger-miles per employee 
weekly. The question is whether that 
minimum bus output of 21,600 passenger- 
miles weekly will permit the economic em- 
ployment of men. When Mr. Smith said that 
the margin over London Transport would 
fade to nothing he implied a staff of many 
more than nine men per vehicle. But he pro- 
duced no figures at all, so I will mention that 
at the end of 1956 the Provincial and Scottish 
road passenger services of the B.T.C. were 
operating 14,490 vehicles with 59,758 em- 
ployees (i.e. 4-1 per vehicle), and B.R.S. were 
making do with barely two employees per 
lorry. Those figures show that road vehicles 


do not require the extravagant scale of man- 
power backing imputed by Mr. Smith, not 
even on a defective highway system: on 
converted railways they should require less, 
for bus conductors will seldom be necessary : 
however that is only one of the many matters 
that must be settled by pilot conversions. 
T. 1. Litoyp 
Railway Conversion League, Ltd., 
123/124, Newgate Street, 
London, E.C.1, 
June 22, 1958. 


A “ TIDDLEY” BUDGET 


Sir,—Both Mr. Stanley Mayne and Mr. 
John K. Dutton have read into my letter 
of May 2 more than was apparent in the 
text, and have therefore been at pains to 
discredit a statement which in fact I did not 
make. The subject of income tax on sub- 
scriptions to professional Institutions having 
been the burning question it has been for a 
number of years, it is quite likely that several 
associations claiming members in sections of 
the professions will have made previous 
representations to previous Chancellors of 
the Exchequer, but have, on their own 
showing, received up to now a uniformly 
negative series of answers. Those of us, 
however, who happen to be in employment 
which precludes us from enjoying the pro- 
tection of such associations, will not neces- 
sarily have direct knowledge of these previous 
representations, and I should certainly be 
interested in the evidence on which Mr. 
Mayne includes all the major learned bodies 
among those who have pressed this matter 
in the past. As far as the senior engineering 
institutions are concerned, it has always, 
according to my information, been their 
attitude that the terms of their Royal 
Charters preclude them from taking any 
interest in such matters as the liability of 
their members for income tax. This having 
been said, it remains a fact that, as stated in 
my earlier letter, at the pre-Budget discus- 
sions between the Inland Revenue autho- 
rities and several professional associations, 
the Engineers’ Guild were present to repre- 
sent the views of the engineering profession. 
The I.P.C.S. and the A.S.W., whatever their 
claim to representation, were not present at 
these discussions. 

My use of the words “ the profession, the 
whole profession and nothing but the pro- 
fession,” was an expression of opinion to 
which I adhere. A body such as the Guild 
qualifies for such a description by the ideals 
it expresses and the aims it sets out to 
pursue. The fact that both Mr. Mayne and 
Mr. Dutton can count sections of the pro- 
fession among their members does not 
detract from this qualification in the least, 
although it obviously affects the extent to 
which the qualification may be recognised at 
present. Finally, the detached and objective 
observer can draw what conclusions he likes 
from the fact that this important concession 
was granted following contact for the first 
time between the Inland Revenue authorities 
and a symposium of associations having in 
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common the one factor of a high professional 
qualification for membership, whereas 
repeated earlier representations by more 
heterogeneously based bodies produced, in 
their own words, “* a dusty answer.” 

J. H. JeLvetrt 


Southampton, 
June 9, 1958. 


Book Reviews 


Feedback Theory and its Applications. By 
P. H. HAMMOND. The English Universities 
Press, Ltd., 102, Newgate Street, London, 
E.C.1. Price 35s. 

Tus book is one of a series published by The 
English Universities Press, Ltd., under the 
general editorship of Sir Graham Sutton, the 
object of the series being to help those who 
need the knowledge and experience of an 
expert in another technique to guide them. 
The basic requirements are thus that all the 
major and well-proven topics should be 
touched upon and that sufficient detail should 
be given in each topic to enable the technique 
to be applied satisfactorily in other fields. 
On the subject of Feedback Theory, although 
it has only come to the fore within the last 
twenty years, this is an undertaking of con- 
siderable magnitude. We consider, how- 
ever, that the subject matter of the book is 
very well chosen and, especially when the 
author confines himself to the field of elec- 
tronic engineering, the discussion is incisive 
and indicates a wealth of practical experience 
in the field. 

The first chapter is by way of general intro- 
duction to the basic concepts and notation 
and as such can be got in most books on 
theory of control and control systems. 
The treatment, however, is one which will 
appeal most to an engineer of mathematical 
bent, and indeed this trend is apparent 
throughout the book. The Laplace Trans- 
form and various approaches to the solution 
of differential equations are outlined, and 
the significance of the frequency response 
approach introduced. The second chapter 
introduces the feedback principle, showing 
how the ideal feedback system can display 
frequency-independent characteristics which 
immediately become frequency dependent on 
the introduction of practical system lags. 
The effect of various forms of lag is discussed 
for both step and sinusoidal input character- 
istics. Non-linear distortion is also intro- 
duced and the idea of using an analogue com- 
puter for the solution of such problems 
mentioned. Perhaps it is inopportune that 
the analogue approach to linear equations 
should have been ignored and mention made 
of it only when analytical methods are no 
longer feasible. The normal method of 
explaining the feedback principle is to show 
an error signal, which is the difference 
between the input and output values, being 
pushed through the forward loop. This 
approach is not adhered to here for no reason 
that is immediately obvious. 

Chapter 3 proves interesting in that it 
gives a more complete discussion of stability 
in linear systems than is usually undertaken 
in a book of this kind. Routh and Nyquist 
are adequately dealt with and theory of 
complex variable, in so far as it affects 
stability determination, is well explained and 
illustrated. It has always seemed strange 


that this subject of undoubted importance in 
this field, has been, in the main, avoided in 
books of this kind and it can only be hoped 
that some future author will go even further 
and introduce the concept of a Residue with 
its important application to the Laplace 
Technique. The fourth chapter gives a short 
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account of graphical methods of representing 
the frequency response function. 

Chapter 5 considers some practical appli- 
cations of the feedback principle in the elec- 
tronics field. The cathode follower is des- 
cribed at length, including circuit arrange- 
ments, and the virtual earth principle is dis- 
cussed and its application to low and medium 
gain amplifiers included. Chapter 7 con- 
tinues on this theme and discusses further 
applications of the virtual earth amplifier 
which would prove useful in the field of 
analogue computing. 

The next chapter is entitled “* Servomech- 
anisms ”’ and after a basic definition goes on 
to consider some applications. The first is a 
gyro follow-up servo using a hydraulic motor 
and the second a velodyne, considerable detail 
being given on the amplification stage. A 
simple Ward-Leonard system, an a.c. servo 
motor and a high power hydraulic servo are 
described. The chapter then goes on to the 
treatment of steady state and dynamic errors, 
describes the characteristics of first and 
second order servos, and considers briefly the 
application of Nyquist diagrams to servo- 
mechanism analysis. Some form of stabilisa- 
tion is required on most servomechanisms, 
and the next chapter commences with the 
statement that stabilisation parameters can- 
not usually be decided from merely theoretical 
considerations ; thus harmonic response test- 
ing is a necessity. This is undoubtedly true 
although it might be re-phrased a little better 
by saying that the type of stabilisation can 
frequently be determined from theoretical 
considerations, leaving the degree of stabili- 
sation to the testing phase. Various forms of 
damping are discussed, going on to an inter- 
esting discussion of error rate stabilisation, 
simple rate feedback and acceleration feed- 
back : it is considered that this part of the 
chapter would benefit from a more orderly 
treatment. The chapter finishes with a dis- 
cussion on integral control. It might be 
argued that the major advantage of integral 
control is that the steady state error due to a 
steady random input is zero and this is 
achieved at the expense of stability. This is 
not brought out with sufficient clarity and 
the treatment is a little scant. 

So much for linear systems which, of 
course, do not exist in practice. The ninth 
chapter goes on to consider problems other 
than linear ones and considers that the best 
approach to these problems lies in step by 
step numerical methods and approximate 
methods, graphical and otherwise. We can- 
not help feeling that the power of such 
methods is so restricted that one might be 
excused for saying that our major hope in the 
field of solution of practical non-linear prob- 
lems is in the analogue computer approach. 
Phase plane methods are described and 
graphical construction of trajectories out- 
lined. The limitations of this approach are 
given and it is pointed out specifically that it 
is not applicable to the analysis of periodic 
forced responses. The following chapter 
describes the application of phase plane 
techniques to inherent non-linearities in 
positional servomechanisms. Such items as 
torque limitation, backlash and Coulomb 
friction are dealt with. As phase plane 
methods are restricted in their application to 
frequency response analysis, Chapter 11 
introduces the describing function technique 
in which many assumptions are made leading 
to a ratio known as the “ gain describing 
function ” of the non-linearity. The ampli- 
tude dependence of the non-linearity is main- 
tained but only the fundamental component 
of the loop waveform is accounted for. An 
adequate discussion of this topic, still capable 
of considerable development, is given, 
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and some important references are quoted. 

The penultimate chapter discusses on-off 
controlled servomechanisms which, of course, 
are in widespread use, and which are not 
susceptible to treatment by the normal linear 
methods. A phase plane approach to the 
analysis is shown and a discussion given on 
the limit cycle. Various methods of reducing 
the steady state oscillation are given and 
analysed, and methods for the optimisation of 
the transient response discussed. The 
chapter finishes with an account of the effect 
of load torque on such a servo and its response 
to sinusoidal inputs. This is a well written 
and useful chapter. The final chapter intro- 
duces and gives a very brief description of 
the application of electronic simulation to 
control system design, taking its examples 
from ship control. This chapter no more 
than touches on a subject which is of primary 
importance and deserves a lot more atten- 
tion. 

In general this was found to be an excellent 
book and would be a welcome addition to 
the library of any person who is engaged on 
control system design. Needless to say the 
author had to be selective in his treatment of 
the subject and the only aspect of selection 
on which he could be criticised is the scanty 
treatment he gives to the computer and 
simulator approach to the analysis and 
design of both linear and non-linear feed- 
back systems. 


Productivity and Social Organisation—The 
Ahmedabad Experiment. By A. K. Rice. 
Tavistock Publications, Ltd., 2, Beaumont 
Street, London, W.1. Price 35s. 

Tuis book is a contribution to a field of study 

that has only recently begun to be developed 

—the social and psychological problems 

thrown up by technical change. Such 

problems are seen most clearly when Western 
industrial techniques are introduced into an 
underdeveloped community whose life is still 
based on a traditional agriculture ; but they 
are implicit at every stage of even the most 
highly advanced technological civilisation. 
Our approach to the nature of productive 
efficiency has in the past been almost entirely 
mechanistic. “The higher the pay the 
greater the incentive to work” said one 
school of thought. “ The more serious the 
penalty for slackness and inefficiency the 
better the results”’ said another. Both the 

“carrot” and the “ stick” adherents made 

the same mistake of looking upon workers as 

penny-in-the-slot machines. Put in the right 
coin and the thing you want is automatically 
delivered. 

We are slowly beginning to realise that 
that is not how human beings tick. Men are 
not robots. Each individual is part of a 
complex structure of social relationships 
which, by their profound and all pervading 
influence on his attitudes of mind, his ideas 
of right and wrong and his acceptance of a 
particular pattern of life to which he has 
become adjusted, determine both his readi- 
ness and his ability to play his part in a 
system of production. 

Mr. Rice, who is a senior member of the 
staff of the Tavistock Institute of Human 
Relations in London, was invited by the 
Ahmedabad Manufacturing and Calico Print- 
ing Company, Ltd., to study the interaction 
of social and technical change in a textile 
mill employing over 8000 workers. The 
purpose was to discover the methods by 
which technical changes that would be of 
advantage in increasing productivity could 
be introduced in such a way as to be socially 
and psychologically satisfying to the people 
concerned. It was realised by the very 
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enlightened manager of the firm that many 
techniques which may be technologically a 
great advance on earlier methods are un- 
likely to prove fully productive if they cut 
across the accepted pattern of social and 
inter-personal relationships. The organisa- 
tion of work must, of course, have economic 
validity ; but it is certain to fail in producing 
economic efficiency quite apart from a 
harmony of relationships within the firm 
unless, at the same time, it takes account of 
the very “ human” human nature of the 
people who are called upon actually to do 
the jobs. 

The transition from craft to mechanised 
industry has resulted in India—as formerly in 
this country—in the movement of production 
from the home with the family as a working 
unit to the mills in industrial centres where 
workers are employed as individuals and not 
as part of a family structure. In the close-knit 
family unit-roles have become established by 
long tradition so that each knows exactly what 
is expected of him. Each member has his part 
to play, each has his share of prestige and 
authority, whether derived from sex, age, 
marital position, income, skill or anything 
else. Machine production throws him into 
a world of bewildering complexity without 
any guide to behaviour either on his own 
part or on that of others to him. 

Mr. Rice describes the paths by which, 
step by step, new methods were introduced 
into the mills and new social units were 
helped to evolve around them, and though he 
recognises that he was dealing with a special 
situation—the introduction of Western tech- 
nology into the cultural setting of an ancient 
and Eastern civilisation—he claims that the 
findings of his study have wider application. 
In this he is undoubtedly right. Much of our 
present industrial unquiet springs from this 
same source and can be dealt with only by a 
similar patient unravelling of the social and 
psychological issues involved. 

Many people are apt to be impatient of the 
hostility of workers to the introduction of 
new labour saving machines. Nowadays, it 
is argued, care is taken of those whose work 
is thus changed. Redundant workers are 
promised other jobs or guaranteed that their 
pay shall not drop for at least a period of 
time. What more can they want? is 
rhetorically asked ; the march of progress 
cannot be stopped if we want to have the 
benefit of higher standards of living. All 
this is true. Unless new technological know- 
ledge is exploited to the full we shall not be 
able even to maintain our present standard 
of living, much less advance it. But let us not 
forget, at the same time, that a price has to be 
paid for this progress. The worker whose 
skill is superseded may get another job at the 
same rate of pay, but he has lost the thing 
which gave him his special position in 
society and which was the source of his own 
personal pride in relation to other people— 
both fellow workers and managers. Money 
alone cannot make up to him for the suffering 
he endures in making the fundamental 
re-adjustment and finding a new acceptable 
role which fits into the social pattern. 

We need more studies of this sort. But 
their effect would probably be greater if they 
could be made more readable than the present 
one. It would be idle to pretend that Mr. 
Rice’s book could be included in the category 
of “ difficult to put down” ; and it is a pity 
that so much of interest and good sense may 
be overlooked because of the style in which 
it is presented. Such studies would be very 
much more effective if they were written in 
an idiom more likely to appeal to and be 
understood by managers, to whom primarily 
they are directed. 
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Frequency Modulation. By A. W. KEEN. Sir 
Isaac Pitman and Sons, Ltd., 39, Parker 
Street, London, W.C.2. Price 30s. 

THE author, in his preface, says: “ The 
object of the present book is to provide 
those who are seriously interested in the 
technicalities of the subject a concise, but 
comprehensive, descriptive account of both 
the transmitting and receiving sides of f.m. 
broadcasting technique.” In our opinion 
this objective has been well attained. It 
is assumed that the reader is quite fami- 
liar with amplitude modulation, and the 
representation of carrier and sidebands 
in a vector diagram is treated before going on 
to a similar method for the more novel and 
somewhat elusive concept of “ angular 
modulation,” that is f.m. and p.m. The 
spectra of phase and frequency-modulated 
waves are discussed, the mathematical method 
of obtaining them being explained in an 
appendix. Most of the methods for produc- 
ing and detecting such waves are then des- 
cribed. The advantages and limitations of 
fm. in overcoming interference, and the 
requirements for preventing distortion are 
discussed in a practical and clear manner 
without attempting elaborate mathematical 
proofs. Two chapters follow, giving descrip- 
tions of transmitting and receiving equipment, 
including aerials for the v.h.f. band. 

The diagrams in the book illustrate the 
text well. Most of them are adequate but 
some of the block diagrams are rather small. 
This book would be a very useful introduction 
to f.m. for anyone who wishes to go on to 
study the subjeet more deeply and, to assist 
in this, there is a list of selected references in 
an appendix. For those who require a 
general understanding of the principles and 
of the methods used, this book should be 
quite adequate in itself. 


Books Received 


Hydraulic Handbook, Trade and Technical Press, 
Ltd., 1-9, Tudor Drive, Morden, Surrey. Price 90s. 

God’s Engineer. By D. Sargent. Scepter, Ltd., 
11, Lower Baggot Street, Dublin. Price 13s. 

Dictionary of Physics. By H.J. Gray. Longmans, 
Green and Co., Ltd., 6 and 7, Clifford Street, London, 
W.1. Price 84s. 

The BEAMA Catalogue. 4th Edition. Iliffe and 
Sons, Ltd., Dorset House, Stamford Street, London, 
S.E.1. Price 120s. 

Water Engineer’s Handbook, 1958. The Colliery 
Guardian Company, Ltd., 30 and 31, Furnival Street, 
London, E.C.4. Price 20s. 

Scaling-up of Chemical Plant and Processes. The 
Institution of Chemical Engineers, 16, Belgrave 
Square, London, S.W.1. Price 60s. 

Foundations of Wireless. Seventh Edition. By 
M. G. Scroggie. Iliffe and Sons, Ltd., Dorset House, 
Stamford Street, London, S.E.1. Price 15s. 

New Ways in Management Training. By C. Sofer 
and G. Hutton. Tavistock Publications, Ltd., 2, 
Beaumont Street, London, W.1. Price 15s. 

Long-Wave and Medium-Wave Propagation. By 
H. E. Farrow. Iliffe and Sons, Ltd., Dorset House, 
Stamford Street, London, S.E.1. Price 4s. 6d. 

Analytical Kinematics of Plane Motion Mechanisms. 
By Jesse Huckert. The Macmillan Company, New 
York, South Audley Street, London, W.1. Price 54s. 

An Introduction to the Dynamics of Airplanes. By 
H. N. Abramson. The Ronald Press Company, 15 
East 26th Street, New York 10, N.Y., U.S.A. Price 
4.50 dollars. 

Solution of Problems in Structures. By W. T. 
Marshall. Sir Isaac Pitman and Sons, Ltd., Pitman 
House, Parker Street, Kingsway, London, W.C.2. 
Price 27s. 6d. 

The Economics of Industrial Management. Second 
Edition. By W. Rautenstrauch and R. Villers. The 
Mayflower Publishing Company, Ltd., 41-45, Neal 
Street, London, W.C.2. Price 60s. 

Electric Cranes—Their Design, Construction, Appli- 
cation and Operation. Third Edition. By H. H. 
Broughton. E. and F. N. Spon, Ltd., 22, Henrietta 
Street, London, W.C.2. Price 150s. 
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Obituary 


DR. C. H. DESCH, F.R.S. 


Dr. Cecil Henry Desch, whose death, 
we regret to learn, occurred in London on 
June 19, was a former superintendent of the 
metallurgy department of the National 
Physical Laboratory. 

Dr. Desch was born in London and, after 
receiving his general education at the Birk- 
beck school, he studied at Finsbury Technical 
College, King’s College (London) and Wiirz- 
burg University. In 1902, Dr. Desch joined 
the staff of the metallurgical department at 
King’s College, London, and in 1909 he was 
appointed lecturer in metallurgical chemistry 
at Glasgow University. Subsequently, he 
was professor of metallurgy at the Royal 
Technical College, Glasgow, and in 1920 he 
was appointed to the chair of metallurgy at 
Sheffield University. Dr. Desch continued 
his work at Sheffield until 1932 when he 
succeeded Dr. Walter Rosenhain as super- 
intendent of the metallurgy department at 
the N.P.L. He retired from the N.P.L. in 
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1939, and for some years thereafter was 
engaged in industry and in consulting work, 
notably as director of research and develop- 
ment of Richard Thomas and Co., Ltd., 
prior to its amalgamation with Baldwins, Ltd. 

Dr. Desch joined the Iron and Steel Insti- 
tute in 1913 and more than thirty years later 
served for two years as its president ; 
the Bessemer Gold Medal was awarded 
to him in 1938 in recognition of his 
work in the advancement of metallurgy. 
Dr. Desch also served a two-year term as 
president of the Institute of Metals and, in 
1941, was the recipient of that Institute’s 
platinum medal. He was president of the 
Faraday Society from 1926 to 1928, and in 
1923 was elected a Fellow of the Royal 
Society. Some other particular interests of 
Dr. Desch were the activities of the New- 
comen Society for the Study of the History 
of Engineering and Technology and of the 
Institute of Sociology. On many occasions 
over the years he had contributed to the 
proceedings of these and the other profes- 
sional societies with which he was associated. 
Dr. Desch’s reputation was enhanced by his 
writing as well as by his lecturing. He was 
the author of several books on metallurgical 
and chemical subjects. One of them, The 
Chemistry of Solids, was based on the George 
Fisher Baker lecture which he was invited to 
deliver at Cornell University, U.S.A., in 1931. 
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Segmental Construction 
for an Aircraft Hangar 


The hangar erected for Transair, Ltd., at Gatwick Airport 
has an ingenious roof structure of precast prestressed concrete. 
Large spans are covered by assembling and prestressing 
together relatively simple components : here we illustrate 
the triangulated space frames of the secondary beams, which 
span 105ft, and were assembled at ground level and hoisted 
into position. There is a central column at the front of the 
building and the main beam thus has two continuous spans 
each of 140ft above the sliding doors. The weight of roof 
concrete is 22 lb per square foot of the area covered, and of 
the complete roof 30 Ib. It is claimed that the cost of the 


building is about half that of similar maintenance bases built 





since the war, due to economies in overall planning and in 


structural concept and detail. 





beams span 105ft from these main beams to 





HE new airport at Gatwick was described 
in THE ENGINEER only two weeks ago, 
but developments in the maintenance area 
(the south-east corner of the airport) were 
then only briefly mentioned. The first 
building to be erected in this area, and now 
completed, is the maintenance base of 
Transair, Ltd., the structure of which we now 
describe. 
The building consists of a large hangar, 
with subsidiary buildings—offices. work- 


CL. MAIN BEAM 


shops and stores—ranged round three sides 
of it ; in front of the main doors is an apron 
built in prestressed concrete. The hangar is 
282ft long, 112ft wide, and 41ft high, with a 
clear height of 30ft inside it. There are no 
internal supporting columns, and only one— 
a central column—in the middle of the 
facade, along which folding and sliding 
doors extend. Thus, the main beams of the 
roof structure are two continuous spans, 
each of 140ft, along the facade ; secondary 
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Details of triangulated space frame comprising a secondary beam 


columns at the back of the building. 

Five aircraft such as “ Viscounts ” can be 
housed in the hangar, in an area which, it is 
claimed, would normally be occupied by 
only two. This has been achieved by 
abandoning the usual aircraft dock, and 
installing in the floor hydraulically-operated 
platforms which can lower an aircraft to 
floor level. Another planning economy has 
been in keeping electrical installations outside 
the hangar as much as possible, thereby 
minimising flameproofing. 

Above the roof levels of the subsidiary 
buildings, the hangar has three complete 
walls of patent glazing in which the glass is 
thermally insulating and transmits diffused 
light. The mullions carrying the glazing are 
in light alloy, and architecturally, the general 
effect of the structure is light and pleasing. 


PRECAST PRESTRESSED SPACE FRAMES 


The form of the secondary beams can be 
appreciated best from the accompanying 
sketches. They are triangular in cross section, 
the members lying in the plane of each side 
of the triangle being themselves triangulated, 
so that a space frame is formed. Note that 
the top face of the triangular cross section 
is extended in the manner of cantilevers, on 
each side, and thus adjoining secondary beams 
abut against each other. There are thus no 
“ purlins”” in the strict sense, the members 
serving as purlins being incorporated in the 
frame. The roof is completed by proprietary 
infilling panels—** Stramit” slabs—laid on 
this flat top. 

These secondary beam frames are 8ft 8in 
deep, between boom centres; they have a 
length of 110ft and are spaced 20ft apart. 
All of the members in the frames were 
precast and were assembled on the floor of 
the hangar with mortared square butt joints 
and prestressed. Each beam was assembled 
vertically under its final position. Prestress- 
ing at this stage consisted of tensioning two 
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cables—each with twelve 0-276in diameter 
wires—in the bottom boom, and cables with 
varying numbers of wires—one to four—of 
the same diameter in those raking members 
of the frame which are subjected to tensile 
loads ; there are no prestressing cables in 
the struts. The beam was then hoisted by a 
single lift; the triangular cross section 
provided sufficient rigidity in torsion to avoid 
any risk of buckling. At the rear of the 
building the lifting gear was accommodated 
within reinforced concrete columns of U- 
shaped cross section which support the end 
blocks of the beams. At the front of the 
building steel scaffolding was used both as a 
mounting for the lifting gear and as a tem- 
porary support for the beams. After all the 
frames had been lifted into position, they 
were stressed together transversely, i.e. along 
the length of the building, by continuous 
cables through the transverse members in 
the top of the frames. Each cable was com- 
posed of 0-276in diameter wires which were 
stressed on the P.S.C. one-wire system. 

To simplify precasting and assembly, all 
the members of the space frames were given 
a constant cross section, so that only the 
top boom members at mid-span and the 
diagonals and bottom boom members near 
the supports attain maximum permissible 
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The concrete construction of the hangar is here shown completed, showing the main beam over the 
hangar doors and the external prestressing cable which rises clear of the structure over the central support 
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Elevation of one span of main beam. The hatched elements are 
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the ends of completed secondary beams, which are incorporated into the main beam 
The complete main beam is continuous over two spans 


completed hangar and the prestressed concrete apron in front 
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stresses. Working stresses were maintained 
at 1500 lb per square inch for a specified 
minimum compressive strength of 6000 Ib 
per square inch at twenty-eight days. 

It is considered that the stipulated roof 
depth is used to greatest economic advantage 
by such a construction, there being no overall 
economy by using solid concrete beams. The 
final effect is indeed one of unusual lightness. 


BEAMS 


The way in which the end sections of the 
secondary beams have been linked together 
into the main beam structure is clearly shown 
in the accompanying drawing; we also 
illustrate a late stage in the construction of 
the hangar, where the main beams are shown 
completed. In this illustration the extensions 
of the bottom booms of the secondaries, 
which form a series of stubby cantilevers 
carrying the door canopy, can all be seen. 

The main beams are 10ft deep. The first 

stage in their construction involved erecting 
and lining-up the secondaries (which were 
supported on scaffolding at the front of the 
hangar at this stage). The various inter- 
mediate precast elements—each of somewhat 
massive cross section, as the dimensions 
given in the drawing show—were then inserted 
to complete the main beam trusses. The 
diagonal ties were prestressed individually 
by the P.S.C. one-wire system (generally on 
the ground before assembly) but the main 
prestressing was achieved by two external 
parabolic cables, one for each span. The 
one long cable clearly gives constructional 
simplicity ; the cable path is of the shape 
expected for two continuous spans, and a 
central anchorage has been built above the 
top chord of the beams, over the central 
column. This anchorage is somewhat mas- 
sive; it has to distribute the anchorage 
tensions of the cables at the peak point of 
shear and bending associated with the 
central support of a two-span continuous 
beam. 
The prestressing cables are grouped into 
two sets, each of four twelve-wire cables ; 
one set is on the outside, and one on the 
inside of the beam. The parabolic shape is 
maintained by hangers connecting the cable 
with the bottom booms of the secondary 
beams ; this can be seen in the illustration 
just referred to, together with the detailing 
where the cables approach the columns, one 
of which is in the foreground. The cables 
are protected by tubes which have been 
grouted. 
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COLUMNS AND WIND BRACING 


The columns carrying the main beam are 
also clearly illustrated. All three are pre- 
stressed on the Freyssinet system, so that 
they are able to resist horizontal loads due 
to wind. 

The U-shaped columns at the back of 
the building are tied together by precast 
edge beams, which also act as gutters. Wind 
bracing has been added in the central bay of 
this row of columns. 

The columns in the two end walls of the 
hangar do not carry any primary loads from 
the structural system roofing the hangar. 
They are hinged to the secondary beams, so 
that relative deflection can occur. 


PRESTRESSED CONCRETE APRON 


The prestressed concrete apron in front of 
the hangar has overall dimensions of 290ft 
by 230ft. The slab is Sin thick and is laid on 
two layers of waxed paper on 3in of concrete 
blinding ; it is prestressed by Freyssinet 
cables, each consisting of twelve wires of 
0-200in diameter at 3ft centres longitudinally 
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and 5ft centres transversely. The anchorages 
bear externally on reinforced concrete precast 
edge beams; in situ edging concrete was 
later cast around these anchorages. 

For construction, the apron was divided 
across its width in 15ft lanes. One lane was 
cast complete in one day and three of the 
five cables in it were stressed the day after. 
This early prestress avoided shrinkage crack- 
ing. When concreting had been completed, 
the transverse cables were threaded through 
prepared holes and stressed, after which the 
remaining longitudinal cables were stressed. 
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Cables were grouted one week after stressing ; 
the grout had an admixture of fly ash and 
was injected by a diaphragm pump. 

The precast prestressed structural frame 
of Transair, Ltd.’s hangar was designed and 
erected by the London Ferro-Concrete 
Company, Ltd., in association with Messrs. 
A. J. and J. D. Harris. Messrs. A. J. and 
J. D. Harris also acted as consultants for 
the prestressed concrete apron. The general 
contractor was Sir Alfred McAlpine and 
Son, Ltd., and the architects were Messrs. 
Clive Pascall and Peter Watson. 


Titantum Mill at Waunarlwydd 


In March of this year the first production rolling started in the rod and sheet 
mill built for the Metals Division of Imperial Chemical Industries, Ltd. The 
mill, which was built to anticipate the future demand for titanium sheet and bar 
and incorporates the latest developments and techniques in production, has an 
overall capacity of 2000 tons per annum and employs about 200 people. 


O meet the rising demand for wrought 

titanium products and to provide addi- 
tional capacity to satisfy possible expansion 
in the use of the material in the future, the 
Metals Division of Imperial Chemical Indus- 
tries, Ltd., has built a new plant to produce 
rod and sheet. Although there would be 
certain immediate advantages by locating the 
new plant at the Witton Works, Birmingham, 
and so bring together all research, develop- 
ment and production relating to titanium in 
one locality, the economies arising from 
having rod and sheet concentrated in one 
plant coupled with the prospect of an expand- 
ing market dictated otherwise. The decision 
to construct a new works was taken towards 
the end of 1955, a site at Waunarlwydd near 
Swansea was selected, work commenced 
early in 1956 and in March, 1957, only 
thirteen months after constructional work 
began, the first production rolling started. 
Design work for the new project was mainly 
undertaken by the engineering department of 
the Metals Division and the work on the site 
was carried out by H. K. Ferguson (Great 
Britain), Ltd. 

The works at Waunarlwydd are comple- 
mentary to the 2000 tons per annum titanium 
melting plant at Witton, where the company 
has recently brought into operation a Heraeus 
vacuum melting furnace which is capable of 


producing an ingot weighing 4200 Ib (page 
865, June 6 last). At the new works some 
190,000 tons of fill were required to raise 
the level of the ground about 15ft so as to 
ensure that the factory floor was above 
flood mark. Two buildings of similar design 
form the factory; one houses the heavy 
plant and the other houses the light finishing 
units. All bays have overhead cranes 
carried on rails thermit welded into single 
lengths and mounted on rubber pads. 
Vertical steel wearing strips are fitted 
to the rails to take the side thrust from crane 
rollers instead of flanged wheels. 

The choice of processes and also the plant 
installed in the buildings, which are insulated 
and steam heated by radiant panels, has been 
influenced by difficulties inherent in handling 
titanium. Due to the high friction between 
the metal and steel, it is difficult to roll, and 
the reduction for a given load is less than for 
stainless steel. Another point is the liability 
to gaseous contamination, since titanium 
tends to take into solution hydrogen and 
oxygen at elevated temperatures ; thus pre- 
heat temperature has to be limited to avoid 
excessive oxidation. Again, the metal has a 
low heat capacity, therefore it loses heat 
rapidly and makes hot working difficult. 
Descaling, to remove the oxide layer, is also 
difficult. Economics also add to the problem 
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Sack four-high mill, with preheat furnaces in the background 


since the high cost of the material makes it 
essential to ensure that the production yield 
is at 2 high percentage and, therefore, minor 
defects have to be removed at an early stage 
in the process work. 

The starting stock is Sin square or 6in 
diameter billets up to 150 Ib in weight forged 
from ingot in the melting plant at Witton. 
The main product is 1500 tons per annum of 
rolled bar and rod lathe turned, centreless 
turned or ground to diameters from Sin 
down to 0-25in, and 300 tons per annum of 
cold or hot rolled sheet. 


Rop MILL 


The process consists of preheating and hot 
rolling rod in closed passes to finished size, in 
which a sequence of square passes is followed 
by squares and ovals to give a final reund 
section. The rolling equipment has been 
arranged to satisfy the demand for speed, 
because of the low heat content of titanium, 
and for accuracy since it is essential to ensure 
maximum yield. 





After preheating the stock is passed to a 
Robertson two-stand, three-high mill in 
which the billets are cogged down to about 
24in square, cooled, cut by an abrasive cut- 
ting machine and then reheated ready for 
further rolling. The roughing stand has 
rolls of 20in diameter by 48in face and the 
cogging stand has rolls of the same diameter 
by a 60in face, the drive being a 530 h.p. d.c. 
variable speed motor and the rolling speed 
being from 150ft to 460ft per minute. 

From the mill the stock is fed to a Mor- 
gardshammar five-stand guide mill, which we 
illustrate, for finishing rounds from 2in to 
0-25in diameter. The mill stands are 
detachable for roll changing and setting up, 
and consist of short rolls in roller bearing 
chocks, the deflection of the rolls during 
rolling being small so that great dimensional 
accuracy is achieved. In the first part there 
are one three-high and two two-high stands 
with a speed range of 320ft to 1000ft per 
minute and in the finishing train there are 
two two-high stands covering a speed range 


G.W.B. continuous annealing furnace 
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of 600ft to 1850ft per minute, the drive being 
of 900 h.p. For reheating small diameter 
stock there is a Birlec 70kW three zone 
furnace and on the outgoing side of the 
mill are two Bronx reeling machines, two 
Bigwood down cut bar shears, one of 180 
ton and the other of 90 ton rating, and a 
Loewy coiler. In the finishing bay there are 
Cincinnati, Scrivener and Lidkoping centre- 
less grinding machines, a Farmer Norton 
centreless turning machine and a G.W.B. 
electric furnace with facilities for rapid 
quenching for heat treatment of alloy rod. 


SHEET MILL 

The mill is planned to produce a range of 
cold rolled sheet in Titanium 120, 130 and 
160 and in widths of 2ft and 3ft, with the 
possibility of the width being increased to 
4ft. At present the thinnest material in 
production is 0-008in by 2ft wide. Hot 
rolled sheets in Titanium 317 and 318A are 
produced in widths up to 3ft and in thick- 
nesses down to 0-024in. 

Stock nominally consists of strips 24in 
wide by 0-2in thick, which are rolled from 
800 Ib slabs on a hot strip mill at Witton, 
and these are cut to sheet blanks as required. 
For commercially pure sheet the process 
consists of descaling and dressing the hot 
rolled blank followed by cold rolling and 
annealing operations, down to final gauge, 
when the sheet is annealed, descaled, pickled 
and sheared to size. Alloy sheets are hot 
rolled to finished gauge with intermediate 
descaling and dressing. 

The rolling equipment in the heavy bay 
consists of three mills. There is a Sack four- 
high unit having work rolls of 154in diameter 
and back-up rolls of 42in diameter, both 
being 60in wide and driven through gearing 
by a 600 h.p. slip-ring motor. It is used for 
alloy sheet hot rolling, the rolling speed being 
220ft per minute, and can exert a load of 40 
tons per inch width of material being rolled: 
the mill and associated preheat furnace can 
be seen in our illustration. For the inter- 
mediate breaking down of strip a Brightside 
three-high mill is used in which the rolls are 
68in wide and the outer rolls have a diameter 
of 29in and the inner roll a diameter of 16in. 
A 300 h.p. slip-ring provides the power : 
the mill has a rolling speed of 227ft per 
minute and can apply a load of 650 tons. 
Commercially pure sheet is rolled down to 
about 0-008in gauge in a Robertson four- 
high mill having a rolling speed of 150ft per 
minute and being driven through gearing by 
a 600 h.p. synchronous motor. The work 
rolls and back-up rolls, both 68in wide, have 
diameters of 164in and 42in respectively, and 
it is possible to fit a work roll of 144in dia- 
meter : modifications enable it to roll at pres- 
sures up to 45 tons per inch width of material. 

Annealing is carried out in a G.W.B. 
195kW continuous disc roller hearth four 
zone furnace, having a hearth length of 
30ft. The furnace, illustrated herewith, has 
a capacity of 600 lb per hour, is capable of 
operating at up to 1000 deg. Cent. and can 
take sheet of 50in maximum width. One 
thickness of sheet is passed through at a 
time, and the annealing system ensures that 
the sheets remain flat and also that the layer 
of oxide scale is uniform. Descaling and 
pickling at the various stages is carried out 
in a separate bay which is equipped with 
tanks containing hydrofluoric, nitric and 
hydrochloric acids, and the process includes a 
chemical scale modification treatment which 
enables the oxide to be readily removed by 
acid pickling. For descaling alloy sheet 
mechanical methods are generally used. In 
the sheet finishing bay there is a dressing 
section where dressing is carried out by hand 
or mechanical scraping. 
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Chemical and Petroleum Exhibition 


No. Il—{Continued from page 938, June 20) 


The Chemical and Petroleum Engineering Exhibition at Olympia, London, 

which was officially declared open by Sir David Eccles on Wednesday, June 18, 

closes to-morrow. We continue with our description of some of the exhibits 

which are representative of the main and ancillary equipment available to the oil 
and chemical industries. 


FLIGHT REFUELLING, LTD. 


QUIPMENT developed for fluid hand- 

ling, related to hydrant systems, filtration 
and water separation in fuel, is displayed by 
Flight Refuelling, Ltd., Tarrant Rushton 
Airfield, Blandford, Dorset. On the stand 
is a fuel bunkering coupling, consisting of a 
nozzle and an adapter, which eliminates the 
necessity for securing hoses by bolted flanges 
and offers a simple and quick method of 
connection and disconnection without danger 
of fuel spillage. Although the nozzle is 
locked in position manually a simple lever 
movement disengages it in an emergency, and 
immediately the nozzle is disengaged valves 
in both components close automatically. 
A 6in unit is illustrated. An 8in solenoid- 





Portable 6in fuel bunkering coupling 


operated valve, representative of a range 
which covers pipes from 4in to 12in, is on 
show, and has been designed to overcome the 
disadvantages of handwheel-operated or 
motorised valves. The valve has low current 
consumption and smooth and rapid closing 
characteristics, the minimum closing time 
being three to four seconds. 

Explosion-proof liquid level switches cap- 
able of catering for practically all liquids, are 
displayed and are designed for a maximum 
operating pressure of 500 lb per square inch 
and a temperature range of —180 deg. to 
+250 deg. Cent. The bottom loading valve 
exhibited is for installation in the base of a 
tank and operates on the pressure dif- 
ferential principle, the control being by float 
units fitted in the high or low-level positions 
and is connected to the valve by servo lines. 
The valve is completely mechanical and of 
simple construction and its use ensures the 
maintenance of accurate shut-off levels in 
closed circuit filling or emptying. Other 
items of equipment on view include hose 
coupling nozzles for less corrosive and 
corrosive fluids, and a fluid level indicator 
which accurately indicates the contents of a 
tank without disturbing tank seals and filler 
caps. 

FLEXIBOX, LTD. 

The main exhibit shown by Flexibox, Ltd., 
Nash Road, Trafford Park, Manchester, 17, 
is the super-cooled mechanical seal. This 





has been developed by the company from its 
standard mechanical seal, type RR, to 
operate without leakage at high temperatures 
and pressures and at high shaft speeds. 
Designated type RRH, this seal enables 
temperatures in excess of 800 deg. Fah. and 
pressures up to 800 Ib per square inch gauge 
to be handled, and its applications include 
process pumps handling petroleum fractions, 
gases and chemicals, and boiler feed pumps. 
Our line drawing gives details of the seal, 
which differs from the 
standard model in 
that it is fitted with a 
cooled sleeve, and the 
cooling water, intro- 
duced by way of the 








977 


priming centrifugal pump working on the 
recirculation principle. It has a conventional 
open pattern impeller, but no valves, and 
there are no fine working clearances. The 
pump is available in a number of metals, 
including gunmetal, zinc-free bronze, stain- 
less steel, and cast iron, and mechanical seals 
are fitted having components of materials 
suitable for the liquid to be pumped. The 
volute priming chamber and bearing housing 
are Cast in one piece, so reducing the number 
of liquid joints, and the impeller will pass 
small solids in suspension. The cantilever 
shaft is shouldered to receive the impeller 
and the two generously rated deep-groove 
ball bearings. The grease-packed bearings 
are protected from the ingress of moisture 
and grit at the drive end by a felt seal and at 
the inboard end by a rotating seal slinger. 
METROPOLITAN-VICKERS ELECTRICAL 
COMPANY, LTD. 

The principal exhibits of the Metropolitan- 
Vickers Electrical Company, Ltd., Trafford 
Park, Manchester, 17, are a selection of 
motors specially designed for operation in 
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seal plate, passes be- 
tween the seal sleeve 
and the shaft. This 
forms a cooling jacket 
around the shaft and 
maintains the seal faces 
at a comparatively low 
running temperature, 
while the reduced shaft ‘ 
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incorporates compo- 
nents made from poly- 
tetrafluoroethylene 
polymer and isdesigned 
for equipment hand- 
ling hot and corrosive 
fluids, such as 90 per 
cent sulphuric acid at 
80 deg. Cent. and 3501lb per square inch 
gauge, and Dowtherm at temperatures up to 
370 deg. Cent. 


A. Stationary seal ring. 
D. Seal plate sleeve. 


GIRDLESTONE Pumps, LTD. 


Girdlestone Pumps, Ltd., of Woodbridge, 
Suffolk, is exhibiting examples of its wide 
range of pumps, including a glandless dia- 
phragm pump for handling corrosive and 
abrasive fluids and a new self-priming 
centrifugal. The latter, seen in our illustra- 
tion, is named “* Autostart,” and is a self- 





E. Rotary seal ring. 
H. Auxiliary gland. 


Cooled “ Flexibox”’ mechanical seal for high temperature, pressure and speed 
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C. Seal plate assembly. 
G. Auxiliary packing. 


B. Stationary seal ring packing. 


P. Spring. 
J. Rotary seal ring. 


oilfields, refineries and chemical works. 
Included are two of the company’s new 
mark H.K.F.P. weatherproof, flameproof, 
totally enclosed, fan-cooled motors, one of 
which can be seen in the photograph which 
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Mark HLK.F.P. and 
weatherproof flameproof totally 


we reproduce. One H.K.F.P. motor, together 
with a W.P.S. weatherproof and splashproof, 
squirrel-cage motor, are shown running under 
a water spray. Examples of K.F.B. flame- 
proof, totally enclosed, squirrel-cage, induc- 
tion motors afe on view, also one of the 
H.F.S.P. range of totally enclosed, fan- 
cooled squirrel-cage motor, and rated at 400 
h.p. at 2960 r.p.m. 
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The horsepower range of the H.K.F.P. 
motors is 50 to 200 low voltage and 50 to 125 
high voltage and of those shown one is 
rated at 125 h.p., 2900 r.p.m., 3-3kV, and 
the other, shown running under water spray 
conditions, 100 h.p., 405V. Certain design 
items simplify maintenance and there is 
improved weatherproofing of the machine 
casing, while the motor has a new design of 
terminal box closure. Ring pattern neoprene 
gaskets are fitted at points where water could 
gain admission and water flingers are fitted 
on the outside on each bearing assembly and 
over each breather valve is a weatherproof 
protective cowl. Two frame sizes provide 
for greater mechanical interchangeability, 
reduce the number of spares and facilitate 
manufacture. Ventilation efficiency has been 
improved by redesigning the yoke to increase 
the cooling surface and this, coupled with a 
new electrical design, makes it possible to 
obtain increased output from a particular 
mechanical size. To eliminate the problems 
of “stationary” vibration, the standard 
machines for direct-coupled drives do not 
have roller bearings but are equipped with a 
metric size ball bearing at each end. Rigid 
mounting of the bearing at the driving end 
locates the rotor and a spring loading device 
at the bearing assembly at the other end 
permits axial movement due to shaft expan- 
sion. 

The 20 h.p. W.P.S. motor running under 
water-spray conditions is representative of 
units which range from 20 h.p. to 100 h.p. 
It is rated for a 55 deg. Cent. temperature 
rise with class-A insulation and twelve lead 
ends are brought out from the stator winding 
so that the motor can be used for dual voltage 
supplies. 


MANESTY MACHINES, LTD. 


In addition to the latest “ DryCota” 
machine fitted with the Centercote attach- 
ment, which allows for interrupted coating 
and also for pre-made cores to be coated 
while retaining positive centring, Manesty 
Machines, Ltd., Evans Road, Speke, Liver- 
pool, 19, shows a thirty-nine-punch, double 
rotary tablet, a 35-ton pelleting press and a 
mixer for dry materials. This latter is of 
revolving drum pattern, incorporating a 
specially designed paddle adapted so that 
standard size drums are interchangeable. 
The D.X.2 rotary tablet machine shown 
. €an produce 286 lijin diameter tablets per 
minute or 352 lin diameter tablets per 
minute, depending upon the material to be 
compressed, and is useful for the production 
of plastic preforms and of ceramic and 
powdered metal parts. The maximum work- 
ing pressure is 10 tons ; there are thirteen 
dies and the drive is by a 3 h.p. motor through 
a variable speed gear and then by vee belt 
to the turret. 


RUSTON AND Hornssy, LTD. 

Oil field power supply units with particular 
emphasis on gas turbines, are on the stand 
of Ruston and Hornsby, Ltd., Lincoln, and 
include the well-established ““TA’” 750- 
1000kW unit and the smaller mark “TE” 
430 b.h.p. machine. The mark “TA” isa 
simple, open-cycle set of free-turbine design 
having a thirteen-stage axial flow compressor 
and two-stage axial flow power and com- 
pressor turbines and a normal continuous 
rating of 1260 b.h.p., while the standard 
output speeds available are 1200, 1500, 
1800 and 6000 r.p.m. Output shaft speeds 
of 1200, 1500 and 1800 r.p.m. are available 
with the mark “ TE” unit, illustrated here- 
with, which is a simple open-cycle single- 
shaft machine having a single-stage un- 
shrouded centrifugal compressor and a three- 
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Mark “TE,” 430 b.h.p. industrial gas turbine 


stage axial flow turbine with cooling of disc 
faces and blade roots by air taken from the 
compressor outlet. 

A medium-speed, pressure charged six- 
cylinder engine of 540 b.h.p. is the largest of 
the diesel engines on view, while the range of 
small air cooled diesel units is represented by 
three models of the new “ YDA”’ series, 
namely, marks “6YDA,” shown in our 





Mark ‘‘ 6YDA ” air-cooled diesel engine 


illustration, “3YDA” and a “2YDA” 
alternator set. This class of power unit is a 
four cycle, air cooled engine of 4}in bore by 
Sin stroke, with direct injection combustion 
chamber, available with two, three, four and 
six cylinders and providing a power range 
from 16 to 110 b.h.p. over a speed range 
of 1000 to 2200 r.p.m. The b.m.e.p. is 87 Ib 
per square inch and the engine is designed for 
operation in ambient air temperatures up to 
125 deg. Fah. Both the crankcase and the 
cylinder barrel are of cast iron and the 
aluminium alloy cylinder heads have high- 
grade cast iron valve seat inserts, while the 
cylinder barrels and heads have deep, close 
pitched fins to ensure efficient cooling. 
Silicon-aluminium alloy pistons having 
anodised crowns and ring grooves are used 
and have three pressure rings, plated, plain 
and stepped, and two slotted scraper rings. 
Steel-backed copper lead-lined small end 
bushes and steel-backed copper lead-lined 
big end bearings are fitted to the connecting 
rods which are steel stampings of ““H” 
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section. Similar bearings carry the under- 
slung crankshaft. The gear-driven camshaft 
is of high tensile cast iron and the monobloc 
fuel pump, also gear driven, delivers fuel to 
multi-hole injectors. Lubricating oil is 
circulated under pressure through drilled 
oilways by a gear pattern pump which is fitted 
in the sump, and continues to function 
efficiently when the engine is inclined at 
angles up to 1 in 4. Cooling air is delivered 
by an axial flow fan driven by vee belts. 
Electric starting equipment is provided for 
the six-cylinder engine, the remainder being 
hand started, a decompressor being fitted to 
assist in this. 


GEORGE KENT, LTD. 


The greater part of the stand of George 
Kent, Ltd., Luton, is devoted to its “* Com- 
mander”’ range of instrumentation and to 
demonstrate the alternative combinations 
and interchangeability of the standardised 
units. One example shown consists of four 
instruments forming a mass-flow computing 
installation, in which a differential-pressure 
unit measures the head across an orifice, 
while two further instruments correct for 
pressure and temperature, and a fourth gives 
a final reading in mass-flow rate. Three 
“Commander KE ”’ high-speed, self-balanc- 
ing, electronic recorders are shown ; one is 
working as a tempera- 
ture recorder-control- 
ler, with a radiation 
pyrometer and a mark 
30 pneumatic control- 
ling unit; the second 
is being employed as 
an oxygen controller 
while the third acts as 
a direct temperature 
recorder. 

Auxiliary assemblies 
displayed consist of 
the mark 30 pneu- 
matic controlling unit, 
integral-desaturators 
and control signal 
limiters as _ plug-in 
units, electric integra- 
tors, pressure set ad- 
justers, and the new 
mark 30 auto/manual/ 
test/service station and 
load distributor panel. 
The mark 30 control 
range is a newly de- 
veloped series of pneu- 
matic control units to 
give improved pneu- 


matic control tech- 
nique Based on the mark 20 class, 
the mark 30, of which we include a 
sectioned view, embodies a_ stabilised 


feed-back link between nozzle and bellows 
chamber, in parallel with normal feed- 
back circuit via the relay and derivative- 
valve resistance. This arrangement ensures 
that a | or 2 per cent change in pressure at 
the nozzle is felt in the bellows chamber with 
very small dead time, thus giving a high 
degree of stability to the mechanism. 

A new miniature glass-electrode primary 
element of the company’s Universal pH 
recorder can be seen, and it utilises a repro- 
ducible metal-to-metal pattern single seal 
between electrode unit and the body, so that 
the assembly is impervious to water vapour 
and can be immersed in boiling solutions. 
Three varieties of glass electrode cover the 
ranges C to 14 pH and temperatures up to 
100 deg. Cent. Both the electrodes and the 
resistance-thermometer - sheath are per- 
manently sealed into a replaceable assembly, 
and the all-metal main body is enclosed in 
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synthetic rubber, which is unaffected by acids 
or alkalis. 





Mark ‘‘ 30’ air operated control unit 


THE GENERAL ELECTRIC COMPANY, LTD. 


A typical installation of the G.E.C. 
pressurised system for feeding mains- 
operated electrical apparatus in situations 
where hydrogen, representing town gas, coke- 
oven gas and blue water gas, is present, is 
exhibited by The General Electric Company, 
Ltd., Magnet House, Kingsway, London, 
W.C.2. The system is intended to be applied 
to lighting installations or other equipment 
suitable for pressurisation at 0-251lb per 
square inch or more. An intrinsically safe 
control circuit operated by pressure switches, 
suitably placed, is incorporated in the 
installation, which, in the event of loss of 
pressure, isolates the installation from the 
source of supply. The control circuit can 
remain energised irrespective of whether the 
pressure is present or not throughout the 
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installation. The main components of the 
system consist of pressure switches, a barrier 
box for separating the pressurised section 
from the remainder, and a control unit, 
illustrated herewith, incorporating the intrin- 
sically safe transformer and its associated 
contactor for isolating the installation. 

Various forms of control gear are on view, 
including a motor control centre as supplied 
for use in refineries. Also shown is an auto- 
matic flameproof gate-end panel for control 
of squirrel-cage motors at voltages from 
400V to 650V with full-load currents up to 
80A. The control circuit is intrinsically 
safe and earth-leakage protection is provided. 
A reversing isolator and local control switch 
are mounted on the unit and for remote 
operation a flameproof remote control switch 
is connected to the panel through the pilot 
and earth cores in the trailing cable to the 
motor. 

In addition to motor exhibits there is dis- 
played the company’s “ Litealarm ” warning 
system, which has been developed for use 
where an explosion hazard exists and where 
an audible and visual warning that dangerous 
conditions are developing is required. A 
green light signifies normal conditions and 
when any abnormality develops there is a 
flashing red light accompanied by an audible 
alarm, the red becoming steady when the 
alarm is cancelled. When the position is 
restored to normal the green light reappears 
and the system is reset. 


WILLIAM GARDNER AND SONS 
(GLOUCESTER), LTD. 


On the stand of William Gardner and Sons 
(Gloucester), Ltd., Bristol Road, Gloucester, 
the main exhibit is a 14ft diameter stainless 
steel double cone mixer, weighing 28-5 tons, 
which is representative of the range of sifting, 
drying and grinding machines manufactured 
by the company. The machine is designed 
for handling polythene chips and has a 
working capacity of 700 cubic feet per batch 
and a total batch capacity of 12 tons of 
material, the time cycle of the mixing opera- 
tion being about one hour. The two conical 
hoppers forming the drum of the machine 
are joined at their bases and a deflector plate 
across the centre section and fitted at an 
angle to the axis of rotation ensures that the 
materials in each horizontal half of the drum 
are intimately mixed. Roller bearings carry 
the drum which is driven by a 100 h.p. motor 
directly coupled to a worm reduction gear- 
box, the final drive from the gearbox to the 
drum being through spur gears. An auto- 
matic magnetic brake fitted on the driving 
unit and coupled to an automatic switch 
unit on the trunnions ensures that the drum 
will come to rest with the filling opening 
under the feed hopper. Operation of the 
filling opening door is by remote control 
through air cylinders actuated by solenoid 
operated air valves, and a similar system 
controls the discharge outlet. 


BALFOUR GROUP 


Exhibits by Henry Balfour and Co., Ltd., 
George Scott and Son (London), Ltd. and 
Enamelled Metal Products Corporation 
(1933), Ltd. are displayed on the stand of the 
Balfour Group of Companies and represent 
equipment for the oil, chemical and food 
industries. There is a Scott-Smith Molecular 
Still, illustrated herewith, which is used for the 
separation or purification of high-molecular- 
weight- or heat-sensitive materials under 
high vacuum. It is a wiped and accelerated 
falling film unit in which a rotating wiper 
mechanism produces the thin uniform but 
highly turbulent liquor film necessary for 
efficient molecular distillation and also 
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accelerates the film over the heated surface to 
give short contact time. Within the still is a 
finned tube condenser and a rotary entrain- 
ment separator concentric and parallel with 
the heating surface while high vacuum is 
achieved by oi! vapour booster pumps backed 
by gas ballasted oil-sealed rotary pumps. 
Another item is a forced circulation heater 
for the processing of chemical liquors which 
is designed for continuous working and rapid 
internal circulation to promote a high rate of 
heat transfer in difficult liquors. The heating 
surface is 57 square feet and the working 
pressure 60 1b per square inch gauge. A 








Scott-Smith molecular still 


series of “‘ Dispersitrons ” are shown and also 
a Scott-Rietz disintegrator for crushing, pu'- 
verising, pulping, shredding, triturating and 
** defiberising ” to produce a uniform particle 
size within a small or medium range. It 
handles wet or moist materials which are 
fed into the machine near the top of the 
vertical shaft and gravitates down into the 
rotor section where it is subjected to attrition 
from hammers rotating at high speed. 


KESTNER EVAPORATOR AND ENGINEERING 
COMPANY, LTD. 


The stand of the Kestner Evaporator and 
Engineering Company, Ltd., 5, Grosvenor 
Gardens, London, S.W.1, displays several 
items of the comprehensive range of plant 
manufactured for the chemical, food and 
allied industries. There is a solvent recovery 
unit fitted with ““Isoductive”’ flameproof heat- 
ing system and having a capacity of 15 gallons. 
The maximum heat input is 7-5kW. Another 
item is a Protein Hydrolysate plant, built of 
‘“*Keebush”; it has a capacity of 500 gallons, 
a working temperature of about 100 deg. 
Cent. and is heated by steam-heated imper- 
vious carbon thimbles. The unit is designed 
for hydrolysing proteins with hydrochloric 
acid and has a heavy paddle stirrer of 
“‘Keebush,” while the reaction vessel which 
can be operated at atmospheric pressure up 
to 5 lb per square inch is coupled to a reflux 
condenser. 

As an example of the company’s process 
work there is a Kestner-Johnson metallic 
nitrate pilot plant made mainly of glass so 
that the process can be clearly seen. 

A special item on view is a piece of equip- 
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ment which will be shipped from the exhibi- 
tion and be installed to go into immediate 
production. This is an evaporator to handle 
sulphuric acid leaving the hardening baths 
used in the manufacture of transparent paper 
and consists of a calandria fitted with top 
and bottom boxes and tubes of inert graphite 
and in which water is flashed off as steam. 
Steam and liquor then pass to a separator of 
cyclone pattern, the liquor is recovered at the 
bottom and the vapour is piped to a baro- 
metric condenser provided with baffles. 
Water is introduced and the water and 
vapour descend to a seal pot at the base. 
The plant has an operating rate of 5000 Ib 
per hour at 45 deg. Cent. and 28in of vacuum. 


ELGa Propucts, LTp. 


Ion exchange units for analysis, chroma- 
and decoloration are demon- 


tography 
roan by Elga Products, Ltd., Railway 
Place, London, S.W.19. 


Included is the 





** Eigastat Multiplan ”’ set up for operation 


“* Elgastat Multiplan,” seen in our illustration, 
which serves three functions, namely, pilot 
plant assessment of ion exchange, ion 
exchange chromatography and small-scale 
roduction of conductivity water by mixed 
Bed process and distilled quality water by two 
column technique. It is a self-contained unit 
for the execution of all known ion exchange 
and deionisation processes and consists of 
two “ Plexiglass” columns, one with interface 
for mixed bed regeneration in situ, and both 
having flow control valves and detachable 
filters. Inherent with single bed deionisation 
is the mixing of the anion and cation exchan- 
gers and for this purpose an air pump is 
provided. For quality control a conductivity 
cell and monitor are available and nine ion 
exchange resins, including chromatographic 
grades, form part of the unit. 
WILLIAM BOULTON, LTD. 
Mechanical equipment displayed by 
William Boulton, Ltd., Providence Engineer- 
ing Works, Burslem, Staffordshire, indicates 
the wide scope of the machines manufactured. 
It includes a double paddled stirrer for 
granular or powdered solids in a vessel having 
a conical or domed base, in which the paddle 
imparts a component of axial and radial 
circulation to reduce the tendency for solids 
to form a layer at the walls. There is also a 
44in diameter gyratory screen and a Muller 
mixing machine which can be supplied with 
cast iron, granite or porcelain rollers. The 
rincipal exhibit is a machine which effects 
ne grinding with close control by high- 
frequency small amplitude vibrations, which 
has been developed in conjunction with 
W. Podmore and Sons, Ltd. The machine 
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occupies a small floor space and gives 
accurate control of particle size coupled with 
freedom from contamination. High tensile 
steel springs support the chamber and its 
contents so that there are no heavy bearings 
while since the starting torque is low a 
direct on starter is used and both clutch and 
gearing are unnecessary. Heat generated 
during grinding is dissipated through the top 
of the container. In this ‘Vibro Energy” 
mill the rate of grinding proceeds uniformly 
and the fineness of the product is a func- 
tion of time. This Podmore-Boulton mill 
operates on the principle of applying small 
forces at high frequency in conjunction 
with a special grinding media, which has 
a long life since the forces exerted upon 
it are relatively small. After twelve months 
of continuous running it was not found 
necessary to add to the original media. 
This is “ Alorite,” a hard abrasion-resistant 
alumina body, which because of its high 
density enables wet grinding to be carried 
out at a high slip viscosity using less water 
and thus reducing the drying-out time. The 
product is run off through a valve in the 
bottom of the vessel and the mill can con- 
tinue to operate while discharging. 


WOODFIELD HOIST AND ASSOCIATED 
INDUSTRIES, LTD. 


Exhibits shown by Woodfield Hoist and 
Associated Industries, Ltd., emphasise the 
activities of the company in the development 
and manufacture of a variety of equipment 
for the oil industry. There is an Ideco- 
Woodfield H20 drilling rig, mounted on a 
WV50 chassis powered by a Rolls-Royce 
engine, with its 70ft “Kwik Lift” mast 
raised for drilling. This unit is suitable for 
drilling to 2500ft with 44in pipe and down 
to 4200ft with 2gin drill pipe, and servicing 
with 24in tubing to 7500ft. Another exhibit is 
the ‘‘ Fieldmaster”’ servicing hoist for well 
depths of 4000ft, equipped with a 55ft double 
pole mast. The Lebus counterbalanced 
grooving system for wire line multi-layer 
spooling is demonstrated on a full-size model 
and is a parallel system using two cross-over 
areas set 180 deg. apart with the parallel 
groove section offset one-half pitch from the 
other. This arrangement eliminates the 
cutting-in which occurs with bare line spool- 
ing. Tanker loading and unloading equipment 
has been developed by the company and the 
Woodfield “‘ Flow Boom” system is repre- 
sented by a model of a six-boom installation 
which demonstrates how the equipment allows 
for tanker drift and the tidal rise and fall. 


NORTHERN ALUMINIUM COMPANY, LTb. 


Two new developments which are con- 
sidered to promise benefits to the chemical 
and petroleum industries are shown by 
Northern Aluminium Company, Ltd., Ban- 
bury. An aluminium plate 11ft wide by 30ft 
in length is now offered to assist the designer 
of large aluminium fabrications for chemical 
plant. Also shown is aluminium oil piping 
in sizes up to 10in diameter, together with 
couplings, welded joints, valves and other 
fittings. The material has high resistance to 
attack by many liquids and gases, and can 
withstand immersion in sea water and burial. 
Furthermore, since the salts of the metal are 
colourless, and non-toxic, it is suitable for 
conveying petroleum products of “ water- 
white” standard, and it does not cause 
catalytic decomposition of certain liquids. 
These advantages are brought out in a 
display illustrating the laying of a water 
injection line in the Pembina Oilfield, 
Alberta. 
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TAYLOR CONTROLS, LTD. 

Included in the display of instruments by 
Taylor Controls, Ltd., 75, Hale End Road, 
Walthamstow, London, E.17,is a‘*Transcope” 
recorder which is an instrument of the 
miniature series with panel cut out 6in by 
6in. The recorder has servomatic power 
pens which are many times more powerful 
than those of conventional pattern, a full 4in 
thirty-day chart and receives three recorded 
or indicated variables. Electric or pneu- 
matic integral alarms, together with a com- 
plete cascade system, are incorporated and 
front control settings can be made while 
still recording, and the threshold sensitivity 
is 0-1 per cent. Another new model is the 





Potentiometer transmitter 


potentiometer transmitter (as illustrated), 
embodying an electronic circuit which elimi- 
nates the need for slidewire, battery, standard 
cell or moving parts. It has an interchange- 
able plug-in printed circuit and a standard 
amplifier, together with a continuous vernier 
zero or suppression adjustment. Also 
included is either an up-scale or down-scale 
thermocouple burn-out protection. 


CONSTRUCTORS JOHN BROWN, LTD. 


Four main displays share the stand of 
Constructors John Brown, Ltd., 73, South 
Audley Street, London, W.1, each of which 
represents various activities of the company. 
One section deals with instrumentation and 
automatic process control, while another is 
concerned with pipelines and the combating 
of corrosion. In the engineering section is 
a small electrolyser for the production of 
oxygen and hydrogen; it can produce 
10 cubic feet per hour of hydrogen of 99-95 
per cent purity and 5 cubic feet of oxygen of 
about 99-8 per cent purity, and is the basic 
design of plant to produce 20,000 cubic feet 
of hydrogen per hour. However, the out- 
standing exhibit is a “* Perspex” “‘ Spraypak ”’ 
tower which is part of the equipment of the 
company’s research and development station 
at Leatherhead. The tower is 30ft high by 
2ft 6in in diameter and is working under load 
conditions and, being transparent, shows the 
mechanism of contacting which occurs. Air 
and water are the media used for demon- 
stration purposes and the instrumentation 
shows the pressure drops associated with 
various liquid and gas loadings, while closed 
circuit television cameras at a number of 
points enable the process to be observed. 
The tower shows that a direct contact 
cooler employing Kittel plates can replace 
the conventional surface condenser for cool- 
ing large quantities of compressed air. 
These units are used for cooling compressed 
air in coal mines and a recent application is 
the recovery of waste heat from industrial 
gas turbine exhaust gases. 


(To be continued) 
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R.Ae.S. Garden Party 


THis year’s garden party of the Royal Aero- 
nautical Society was thrown at White Waltham 
aerodrome, Berks, on Sunday, June 22. Depres- 
sions reigned both psychologically and meteor- 
ologically at the opening ; guests peered out of 
the hangars at the aircraft lined up for display, 
the intervening curtain of rain making even this 
inspection difficult. The flying programme was 
due to start at three in the afternoon, but visitors 
were preparing to spend most of their time under 
cover looking at the static exhibition. At 2.55 
p.m. sharp, however, there was what Mr. Alan 
Brothers in his running commentary described 
as ‘* a spasm of sunshine,”’ and by what can only 
have been miraculous intervention, this length- 
ened from a “ spasm”’ into a “ bright interval ” 
that lasted until the end of the show. 

As has become the custom at this party, Mach 
number was forgotten and the aircraft shown 
were of the kind to produce waves of pleasure 
rather than of shock. Biplanes of the inter-war 
years were there, and modern light aeroplanes 
for business and pleasure, and helicopters, but 
the engaging trick of taking a really ancient 
specimen—a Bleriot, say—for a few staggering 
yards off the deck, was omitted this year ; nor 
did any balloons go up or parachutes come 
down, though there were two excellent descents by 
“Olympia” sailplanes, and one of the occupants 
of the Fairey “* Swordfish ’’ dropped his top-hat 
at the feet of the audience. 


Semi-Automatic Communications 
Centre at Gatwick Airport 


A NEW system whereby telegraph messages 
are switched and sorted by electronic devices 
has been installed at Gatwick Airport. The 
equipment is known as “STRAD” (a word 
formed from the initial letters of Switching, 
Transmitting, Receiving and Distribution system) 
and has been developed and made by Standard 
Telephones and Cables, Ltd., Connaught House, 
Aldwych, London, W.C.2. 

“STRAD”’ provides a semi-automatic elect- 
ronic retransmission centre to cater for about fifty 
telegraph channels for the Ministry of Transport 
and Civil Aviation at Gatwick Airport. The 
immediate need for this semi-automatic message 
communication centre springs from the require- 
ment of the International Civil Aviation Organisa- 
tion that the transit time of a flight plan message 
should be no greater than one-fifth of the flight 
time of the aircraft. In the case of a B.E.A. 
“Viscount” on a flight from London Airport 
to Orly, Paris, the flight time is approximately 
fifty minutes and only ten minutes is then avail- 
able to draft, transmit, receive and distribute the 
flight plan message. Automatic communication 
centres are needed for such a service. 

The “* STRAD ” retransmission system installed 
at Gatwick Airport is designed to perform all the 
functions of a conventional manual relay centre, 
but the message-handling time has been reduced 
as far as possible and congestion has been 
avoided by using a temporary storage medium 
in the form of a magnetic drum. All the message 
relaying operations are carried out electronically, 
whereas the routing is performed manually by 
push-button circuits. Although the Gatwick 
installation is semi-automatic, its operation can 
be easily converted to fully automatic working. 

The retransmission centre at the airport is 
installed in an operational block adjacent to 
the terminal building, which is about 2000 yards 
from the control tower. The centre consists of 


the main operating room and an electronics 
room housing the ““ STRAD ”’ electronic equip- 
ment. The operating room contains ten “ incom- 
ing trunk consoles’ with page teleprinters, 
signal lamps and push buttons from which 
routing is effected, a supervisor’s control position, 





manual message-sending positions fed by pneu- 
matic tubes, together with waste and overflow 
positions. The operating layout and consoles 
were designed and provided by the Ministry of 
Transport and Civil Aviation. 

In the electronics room there is a magnetic 
storage drum which is 10in in diameter by 10in 
axial length and is rotated at 1350 r.p.m. The 
drum barrel is driven directly by a rotor mounted 
integrally with the drum shaft and provides a 
magnetic recording surface which is divided into 
some 250 tracks. Of these, fifty provide the 
main storage. Each track is capable of storing 
300 five-element characters. The remaining 
tracks in use are the carrier tracks, information 
processing tracks and timing waveform tracks 
for controlling the operation of the electronic 
circuitry. There are three sets of storage tracks— 
for incoming lines, central store and 
outgoing lines. Of the tracks used for controlling 
the operations, the clock tracks provide the 
basic control. These tracks have permanently 
recorded waveforms which produce pulses at 
predetermined intervals. The carrier tracks are 
essentially a means of introducing a delay (or 
providing temporary store) and the information 
processing tracks are used in conjunction with 
the routing control. In all, the drum is capable 
of storing 500,000 bits (binary digits) of informa- 
tion. 

Two tracks are used as a booking register to 
record the number of the incoming line track 
which first received the message, the number of 
the common storage track in which the message 
has been placed, the destinations for that message, 
i.e. the outgoing routes, and a priority mark, if 
required. 

In the associated relay system, the conven- 
tional electro-mechanical relay is replaced by a 
bi-stable circuit (known as a trigger or “ flip- 
flop ’’). The operation of the trigger is controlled 
by a gate, which in turn may be governed by 
other gates. Buffer-inverters, which are effec- 
tively current amplifiers, are used extensively to 
prevent the triggers from being overloaded. Since 
there are a large number of functions to perform 
in an automatic system, the number of these 
basic circuits is high. Standardised reading and 
writing amplifiers are used for recovering and 
recording information from the drum. The 
design has been based on four types of hard 
valves although symmetrical junction transistors 
are used for switching information from one 
track to another. Germanium diodes are used 
extensively for gating and signal catching pur- 
poses. Altogether, there are some 4000 valves 
and 72,000 diodes. 

The high handling speed in “ STRAD”’ is 
achieved by transferring information at almost 
1000 times the normal line speed of 50 bauds. 
Characters are recorded as five-element intel- 
ligence groups, the remaining two and a half 
insignificant elements of the seven and a half 
element telegraph character having been removed 
before being stored initially on the incoming line 
track. The rapid operation of the transistor 
switches and the speed of transfer means that 
only one switch is required, common to all 
incoming circuits, to give access to all storage 
tracks and all outgoing circuits. A multi- 
address message does not require to wait until 
all the outgoing channels are free, and only one 
recording of the message is required in the main 
store. By virtue of the high cross-office speed, 
it is possible to have a number of lines transmit- 
ting the same message at virtually the same time, 
i.e. within one or two characters of one another. 

The electronic room contains all the elec- 
tronic circuitry associated with the control of 
the retransmission functions, and is completely 
screened from outside electrical interference by a 
copper sheath lining. Since each cubicle dissi- 
pates some 600W, adequate ventilation equip- 
ment has been installed. Each cubicle is cooled 
by air introduced at the bottom from a distribu- 
tion duct. The equipment in practice involves 


about 7000 small plug-in units, each unit con- 
taining an individual circuit, e.g. a trigger or 
gate. These units, which are standardised, are 
readiiy removed to facilitate easy maintenance 
and replacement. 

For service reliability high stability components 
have been used throughout. All valves are wired- 
in and soldered joints are avoided as far as 
possible to eliminate “ dry-joints.”’ Connections 
are made by wrapping component and connecting 
wires firmly round tags, a technique which this 
manufacturer has found to be superior to solder- 
ing. Overall system alarm is provided to indicate 
common control equipment failure, incoming and 
outgoing line equipment failures. 


British Transport Commission’s 


Report 


THE tenth annual report of the British Trans- 
port Commission is published to-day. It deals 
with the Commission’s affairs in the year ended 
December 31, 1957, during which period British 
Railways incurred a deficit of £27,100,000 
(£10,600,000 higher than in 1956), whilst on the 
Commission’s other activities taken together 
there was a working surplus cf £23,400,000. 
This latter figure, of course, includes London 
Transport, the net receipts of which amounted 
to £5,700,000; this was an improvement of 
£1,200,000 over the preceding year and the best 
result achieved since 1948. The improvement 
the report says, was confined to London Trans- 
port road services, the railway net receipts 
declining by £100,000. Between 1956 and 1957, 
however, the number of passengers carried by 
London Transport services fell by 2-3 per cent. 

About the finances as a whole, the report says 
that, after charging interest, the sum which the 
Commission is authorised by Parliament to 
borrow in respect of the railway deficit, less the sur- 
plus of other activities, amounts to £63,500,000, 
This exceeds the figure expected when the 
financial plan embodied in the Transport (Rail- 
way Finances) Act, 1957, was made, but, the 
report comments, “ not greatly.”” In view of the 
competition which has intensified in all branches 
of public transport, the report continues, the 
Commission considers that the year’s working 
results are as good as could be reasonably 
expected. The Commission sees the need to 
accelerate the pace of modernisation and affirms 
that it is taking steps to secure further economies. 
It adds that it does not qualify the confidence it 
has expressed in previous reports in the com- 
mercial future of British Railways and indeed of 
the whole undertaking. : i 

In the section of the report dealing with the 
affairs of British Railways, it is observed that in 
all regions last year modernisation schemes went 
ahead and the quality of the services provided, 
both and freight, improved in a 
number of ways. Time-keeping did not, on the 
whole, improve as managements had hoped. 
though major engineering works on the line 
were largely responsible for that. On the other 
hand, it was possible to accelerate some pas- 
senger train schedules and additional express 
freight trains were introduced during the year. 
As to road-rail competition, the report comments 
that it is sometimes claimed that an undue pro- 
portion of the national investment is being 
devoted to the improvement of the railways in 
relation to that earmarked for the roads. The 


investment is still only a fifth of the investment 
in road transport and that the current level of 
capital expenditure on railway track is much 
less than that on new and improved roads. 
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London-Birmingham Motorway 


Last Monday, the Press were invited to see 
ogress made in building the London-Birming- 
motorway, and a stretch of this route at its 
southern end—i.e. between Dunstable and its 
junction with the St. Albans by-pass motorway 
which is also under construction—was toured 
by the Press party and also by Mr. Watkinson, 
the Minister of Transport and Civil Aviation. 
A somewhat onerous constructional schedule has 
been set for this project, and it is due to be 
completed by the end of October of next year. 
Work has now been in progress for thirteen weeks 
and is at present ahead of schedule in several 


The complete work involves 53 miles of mn 
carriageway, with six access junctions. 1 
bridges have to be built and there is 10,000,000 
cubic yards of excavation involved. The contract 
price is £15,000,000. 

At present excavation is 40 per cent of the way 
towards completion, and a start has been made— 
two months ahead of schedule—on laying the 
concrete base course. This work will proceed 
at a rate of 20,000 cubic yards per week when in 
full swing. Some of the work on bridges and 
culverts is also ahead of schedule. These works 
have been designed in a manner which encourages 
repetitive work and hence speed of construction. 
Ninety permanent bridges are already under 
construction. 

During the initial phase, 23 miles of fences 
were taken down and replaced by 115 miles of 
temporary fencing marking the boundaries of 
the motorway. These boundaries were fixed as a 
result of negotiations over a period of two years. 
They enclose a space of about 1500 acres. 
Clearing the ground included the felling of 4000 
trees of 50 acres of woodland. Bailey bridges 
were thrown across rivers and canals. Public 
utility services had to be dismantled and restored 
owing to the realignment of something like 17 
miles of existing cross-roads under which these 
services run. 

Earth-moving got under way quickly and in 
the first thirteen weeks—which included two 
holidays—some 5,000,000 cubic yards was 
excavated, with the use of seventy-two scrapers 
and 150 excavators. The rate of progress is 
now 500,000 cubic yards a week and is still 
increasing. All the plant can only be kept 
moving by a systematic fuel oil delivery direct to 
the site; 120,000 gallons are used weekly. The pro- 
ject general manager uses a Bristol “Sycamore” 
helicopter to oversee the work, and also to bring 
urgent spares from Laing’s depot at Elstree. 

Bridge construction has been starting at the 
rate of eight a week—indeed, during the present 
month the rate has been stepped up to ten a 
week. The concrete required for bridges alone 
will be 300,000 cubic yards. In the four weeks 
up to June 13, 356 piles were driven, mainly for 
bridges. In addition, work is in progress on 
24 miles of culverts of up to 24ft span, and on 
many miles of concrete pipe culverts. 

By mid-June, 10,000 cubic yards of cement, 
aggregates, sand and granular sub-base were 
being brought in by road daily and nine central 
batching plants, with an output of 20,000 cubic 
yards of concrete weekly, were being erected or 
already working. Already 10,000 of the 12,000 
tons of steel are on the site. 

At one of the embankments of the road seen 
on the tour, the base course was being laid. The 
specifications call for compaction of the fill to 
less than 10 per cent air voids, and less than 
§ per cent in the top 2ft. A layer of 6in of 
granular fill underlies the base course} and is 
sealed by a bitumen spray, on which chippings 
are spread. At this stage concrete haunches are 
built, to flank each carriageway ; in the finished 
road there is a white strip, 1ft wide, on each side 
of each carriageway, and this strip forms the 
top of the haunch, which is cast with concrete 
with flint aggregate and white cement with a 
titanium oxide additive. The base course is 
14in thick and consists of dry, lean concrete. 
This concrete is in fact an 18:1 mix, and has 
more of the nature associated with stabilised 
soil. It is laid by a paver-finisher machine in 
two layers, there being a stipulated maximum 
interval of one and a half hours between con- 
struction of the two layers. The base course is 
then also sealed with a bitumen spray coat and 
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chippings. The final 4in of “ black top ”’’ con- 
struction will be added next year. 

The Ministry of Transport and Civil Aviation’s 
consulting engineers for the motorway are Sir 
Owen Williams and Partners, and the contractor 
is John Laing and Son, Ltd. 


Plutonium from Power Stations 


THE Ministry of Defence announced last week 
that some of the civil nuclear power stations in 
the United Kingdom will be run so that militarily 
useful plutonium may be recovered from partly 
consumed fuel elements. The latter are made of 
natural uranium, in which there are 138 atoms of 
the U** isotope to each atom of the U*” isotope. 
Only the latter are fissile by the thermal neutrons 
employed in these reactors, but the former are 
replaced by successively higher isotopes of 
plutonium as irradiation proceeds. The first 
isotope of plutonium to be formed is of mass 
number 239, and it is this which is used for 
military explosives. If fuel elements are left in 
the reactor for as long as has hitherto been 
planned for the civil reactors, the Pu?** (which is 
fissile by thermal neutrons) will be consumed. 
To avoid this, fuel elements will have to be 
changed more frequently in the civil power 
stations than was planned, and modifications will 
be necessary to those stations that are involved. 

No delay is expected in the construction of the 
nuclear stations at Berkeley, Bradwell, Hunter- 
ston and Hinkley Point as a result of this decision 
and the modifications that it will make necessary. 
Hunterston is reported to be suitable anyway. 


Modernisation of Britain’s Air 
Traffic Control 


Last week the Minister of Transport and Civil 
Aviation, Mr. Harold Watkinson, authorised a 
five-year plan, starting this year, to modernise 
the United Kingdom national airways traffic 
control system, at a cost of about £5,000,000. 
Four new long-range radar stations are to be 
built, one in South-East England, one in the 
Manchester area, one in the West Country and 
one near Prestwick in Scotland. The plan also 
provides for the installation of electronic and 
other automatic devices for receiving, storing 
and displaying information required by the air 
traffic controllers. The existing system has now 
been operating satisfactorily for some years, but 
its capacity to handle present-day aircraft traffic 
is limited and a time is fast approaching when 
safety in the air would be maintained only at the 
expense of an increasing number of costly delays 
to air transport. 

Under conventional methods of to-day the 
controller gets his information by radio from 
the pilots themselves. This system works satis- 
factorily if there is plenty of air space available 
and if the number of radio messages to and fro 
remain manageable. In the United Kingdom, 
however, there is a limited amount of air space 
which can be reserved for airways traffic and it 
is necessary to lessen rather than increase the 
amount of radio communication between air 
and ground, which already takes up so much of 
the pilots’ and controllers’ time. 

It has therefore been decided to extend con- 
siderably the service area covered by ground 
radar equipments for air traffic control. In the 
next few years practically the whole of the 
United Kingdom airways will be scanned by 
modern long-range ground radar. Four new 
long-range radar stations are to be built with 
low-level coverage out to 85 miles on a small 
aircraft, with considerably greater ranges at 
height. The radar information will be auto- 
matically sent from these stations to the three 
joint civil/military air traffic control centres in 
London, Central England and Scotland, where 
it will be used to keep the airways traffic moving 
swiftly and safely and also to provide safe 
passage for military and other aircraft wishing 
to cross the main traffic streams. The Ministry 
is already considering a number of proposals 
submitted by the British radio industry for 
meeting these requirements. 

Under the five-year plan the air traffic control 
centres will be rebuilt to modern standards and 
an extensive re-equipment programme is in 
hand. At first the radar information will appear 
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in the centres on the familiar “ plan position 
indicators,” but these will be progressively 
replaced by new kinds of display, presenting a 
much clearer picture ; “ clutter ’’ and unwanted 
echoes will be removed and extra information, 
such as individual aircraft identity and height 
will be added. The radar information will, in 
fact, be fed into an electronic store which will 
sort it and automatically supply each controller 
with the up-to-the-minute information which 
he needs. The Ministry’s air traffic control 
experimental unit is now studying this aspect of 
the problem before the radio industry is invited 
to submit plans to meet the requirement. In 
parallel with these improvements work is going 
ahead to introduce semi-automatic control equip- 
ment for a number of other tasks, notably the 
handling of flight plans which contain details of 
proposed flights and are submitted to air traffic 
control by the pilots or airline representatives 
prior to departure. The intention is to mechanise 
the entire process of flight plan handling within 
the air traffic control organisation in the general 
interests of safety and efficiency. 

Many other improvements are contemplated. 
Plans are in hand to provide the M.T.C.A. air 
traffic control school at Bournemouth (Hurn) 
Airport, where United Kingdom and many 
foreign controllers are trained, with new accom- 
modation and equipment. It is also planned to 
move the experimental unit to Hurn, where a 
new radar simulator capable of artificially creat- 
ing the traffic patterns of the future will be 
installed to serve both experimental and training 


purposes. 


Euratom Agreement with U.S.A. 


Ir was announced last Monday that a decade 
of co-operative effort in the development and 
use of nuclear power resources has been agreed 
upon by Euratom and the U.S.A. A total 
capacity by 1963 of approximately 1000MW 
from half-a-dozen or more American reactors is 
envisaged. The cost of the joint research and 
development programme in the first five years 
will be borne equally by the two parties to the 
agreement, and long-term credits will be granted 
to Euratom for the construction of the reactors. 
About 30,000kg of enriched uranium will be 
needed as fuel for the latter, which will be water 
cooled. The supply and performance of the 
fuel elements are guaranteed by the U.S. Atomic 
Energy Commission, which will also carry out 
the chemical processes involved. Fissile materials 
handled by Euratom will not be used for military 
explosives ; the U.S. will buy back the plutonium 
produced in the reactors. 

Euratom, the European atomic energy com- 
munity, was formed early last year by Belgium, 
France, Germany, Italy, Luxembourg and the 
Netherlands (see THE ENGINEER, April 26, 1957, 
page 659). The community received the report 
of its “three wise men,’ Monsieur Louis 
Armand, Herr Franz Etzel and Professor 
Francesco Giordani, just over a year ago 
(see THE ENGINEER, May 17, 1957, page 772). In 
this report it was recommended that the sextet 
should build nuclear power stations with a 
total capacity of 15,000MW, able to put out 
100MWh per annum by the end of 1967. There 
is thus still plenty of scope for business with the 
British nuclear power consortia, even if the 
target set for Euratom last year is now reduced. 


New Submarine Telephone Cable to 
Channel Islands 


Last week the British Post Office announced 
that H.M.T.S. “ Ariel ’’ had started laying a new 
submarine cable to the Channel Islands. It will 
provide a more direct route to London, the 
underwater link being from Tuckton, near Bourne- 
mouth, to St. Helier, a distance of about 130 
nautical miles. Each of the existing cables, which 
will continue to be used, carries 60 circuits from 
Dartmouth to Plemont (Jersey) via Fort Doyle 
and Saints Bay (Guernsey). The new cable will 
carry 120 circuits and provide an alternative 
route to London. 

It is a co-axial cable with polythene insulation 
0-62in diameter ; the inner conductor is solid 


copper 0-16in diameter ; the outer conductor, 
over polythene insulation, consists of six copper 
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tapes applied helically with an overall copper 
binding tape. The shore ends and land sections 
have additional layers of polythene insulation and 
an outer lead sheath. Armouring of the main 
cable is twelve No. 2 s.w.g. steel wires ; the shore 
ends have an additional layer of armour wires 
for extra mechanical protection. The repeaters 
are energised by direct current fed over the 
centre conductor from the terminal stations and 
are housed in cylindrical steel housings. Special 
terminal equipment is installed in the repeater 
stations at Tuckton and St. Helier ; power units 
at each end provide closely regulated constant 
current. In the direction from Tuckton to St. 
Helier 120 telephone channels are transmitted 
in-the frequency range 60-552 kc/s and in the 
reverse direction 672—1164 kc/s. Pilot frequencies 
4 kc/s from the edge of each band are transmitted 
continuously over the system to provide monitor- 
ing and control of performance. At Tuckton 
there will be equipment to enable the gain of each 
repeater to be measured without interfering with 
traffic. For connection with the inland network 
at Tuckton the 120 telephone circuits will be 
reduced to ten twelve-circuit carrier groups in 
the frequence range 60-108 kc/s, which will be 
extended into the inland carrier network. Equip- 
ment will be installed at St. Helier repeater 
station to reduce circuits to audio frequencies 
which will be fed to the Jersey trunk exchange. 
The repeaters and cables were manufactured by 
Standard Telephones and Cables, Ltd., and 
repeater housings by Submarine Cables, Ltd. 


P.T.F.E. Impregnated Bearings 


BoUND Brook BEARINGS, Ltd., Trent Valley 
Trading Estate, Lichfield, Staffs, is now producing 
porous sintered bronze bearings impregnated 
with P.T.F.E. These “ Polyslip’’ bearings, as 
they are known, are available in three types, each 
made in two grades—one grade being fully 
impregnated and the other, for lighter duties, 
only partly impregnated with P.T.F.E. 

One form of bearing has compacted and 
sintered porous bronze matrices impregnated 
with P.T.F.E. Such bearings are supplied as 
plain cylinders or with a single flange, and as 
thrust washers and spherical bearings. They are 
recommended for use where close tolerances are 
required and are available in the same wide range 
of sizes and shapes as the firm’s oil-retaining 
bronze bearings. 

The second form of bearing is usually 
supplied for bearing diameters over 3in and 
has matrices of graded spherical bronze powder. 
These matrices are not subjected to pressure in 
the moulding as are the bronze matrices of the 
previously described bearings and they are 
impregnated with P.T.F.E. after sintering. 

The third type of bearing has been developed 
to overcome the physical and economic restric- 
tions of the process by which porous sintered 
bronze bearings are made. They have solid 
bronze shells or dense sintered bronze backings 
to provide structural strength, with 0-030in 
linings of P.T.F.E. impregnated sintered porous 
bronze at the working surface. These bearings 
are available as straight cylinders or as thrust 
washers, and, if required, can be produced in 
complex shapes by machining. 


Removing Radioactive Cartridges 


Tue United Kingdom Atomic Energy Autho- 
rity has devised a remotely-controlled manipu- 
lator for removing highly radioactive cartridges 
lodged inside reactors. In the Windscale piles, 
when the cartridges are discharged, they fall 
from the graphite face into a space between the 
face and the concrete biological shield. How- 
ever, after major discharging, some cartridges 
may lodge on the arms of the scanner or on 
ledges in the discharge void. Hitherto such 
cartridges, if visible, have been knocked off or 
otherwise removed by means of long tools 
inserted through four 9}in diameter inspection 
holes and 4in diameter small burst-slug-detection 
holes. This method is slow and rather clumsy 
and, because of the scanner, there are certain 
areas of the discharge face which cannot be seen 
through any of the holes. Cartridges lodging in 
concealed positions can burst and release fission 
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products, and such failure can remain unde- 
tected. 

Built by Sir W. G. Armstrong Whitworth 
Aircraft, Ltd., Coventry, the new manipulator 
operates at depths of up to 60ft from the top of 
the concrete biological shield over the pile. It 
consists of a Marconi camera, grab and light 
mounted on a movable boom, which is carried 





A remotely-controlled manipulator built by Sir 
Ww. G. Whitworth Aircraft, Ltd., for 
the U.K.A.E.A., is intended for the removal of 


control unit, position indicating dials, self-winding 

cable drums and hoist, as shown in our top illustration. 

The lower picture gay Py grab and camera in 
action 


on a sectional retractable post. This can be 
extended to reach all levels of the discharge 
void. A derrick headgear controls the lowering 
and lifting of the post and boom, which hangs 
vertically for access and removal. The headgear 
houses a Marconi television monitor, control 
unit, position indicating dials, self-winding cable 
drums and hoist. The post can rotate through 
180 deg., the boom can tilt to 90 deg., and the 
camera itself can rotate through 240 deg. and 
tilt up to 130 deg. 

The boom carrying the camera, with auto- 
matically focusing lens, is lowered into the void 
through one of the 93in diameter access holes on 
top of the pile. It can be focused on any part of 
the void and the televised picture is observed by 
staff on top of the pile. The grab, secured to the 
camera casing, can be closed at the focal point 
to grip a cartridge. 
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Optical Resolvers and Digitisers 

Tue principles of the optical resolver made 
by Hilger and Watts, Ltd., 98, St. Pancras 
Way, Camden Road, London, N.W.1, are as 
follows. If two ordinary diffraction gratings . 
are held close together with their rulings not 
quite parallel, moiré fringes are seen. If one of 
the gratings move across the other in a direction 
perpendicular to its ruling, the fringes move up 
and down the ruling and can be counted as they 
pass. In the optical resolver, two circular 
gratings are used ; one is fixed and the other 
attached to a shaft. The angular displacement 
of the shaft, as it rotates, is measured by counting 
the fringes. To distinguish between clockwise 
and counter-clockwise rotation, the fringes are 
detected by two photo-transistors so positioned 
that their approximately sinusoidal outputs are 
roughly 90 deg. out of phase ; a discriminator in 
the associated ¢ircuitry accepts one phase for 
clockwise counting and the other for counter- 
clockwise. A third detector gives a “ marker” 
signal and so provides a reference mark or zero 
for the scale. Thus the optical resolver, which 
gives high orders of accuracy and resolution, 
can be used as a pulse generator and as a direction 
indicator. 

With one detector only, it will generate pulses, 
and providing the shaft is going in one direction 
only, the number of pulses will be proportional! 
to the angle through which the shaft is turned. 
Combined with a counterclock, it can then be 
used for speed measurement. With two detectors 
only, it will generate pulses and provide an 
indication of whether the pulse should be additive 
or subtractive. Given a reversible counter, it 
can show the precise position of the shaft irrespec- 
tive of the direction of its rotation. With three 
detectors, it can measure angular displacement 
from a fixed zero and check on its counting of 
the two outer tracks. 

The optical digitiser is an addition to the range 
of digitisers made by the company. It is a 
coded commutator using the passage of light 
and photo-cells instead of electrical contacts. 

An optical digitiser has four main components ; 
an illuminating system, a slit disc, a coded disc 
with a pattern of opaque and transparent marks 
on it, and the photo-cell detectors. The illuminat- 
ing system contains a single cold-cathode flash 
tube. When the lamp is pulsed, the light passes 
through the slit disc and the transparent segments 
of the coded disc on to the photo-cells, in which 
it causes a reduction of resistance so that a 
pulse of current flows. Cells opposite opaque 
segments are shielded from the light and remain 
quiescent. Each cell is associated with an indi- 
vidual output line connected either directiy to a 
decoder or to a store. Standard decoders and 
stores at present made by Hilger and Watts are 
of the relay type, and amplification is therefore 

to provide adequate power to operate 
the standard P.O. type 3000 relays. 


Tool Holder for Clamped Inserts 

We illustrate below an example of a range of 
clamp design tool holders for tungsten carbide or 
high-speed steel inserts which is being marketed 
in this country by Associated Steels and Tools 





Lathe tool holder with clamped insert 


Company, Ltd., Sedgley Street Works, Wolver- 
hampton, by arrangement with the Herka Tool 
Works of Germany. 

The inserts slide into dovetailed grooves in the 
holders and are locked firmly in position by a 
wedge clamp at the side in the front. This clamp 
is locked by an Allen screw and the front end of 
the insert is supported on a renewable high-speed 
steel backing plate. When the insert has been 
removed from the holder for regrinding purposes 
its setting can be readjusted by means of a 
grub screw at the rear before the clamp is fully 
tightened. If desired, the tool can be fitted with a 
detachable chip breaker. 
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Transportable Oxygen Producing 
Equipment 

Turee standard sizes of transportable oxygen 
producing equipments now being made by 
British Oxygen Gases, Ltd., Spencer House, 
St. James’s Place, London, S.W.1, have capacities 
of 150, 500 and 1000 cubic feet per hour, respec- 
tively. These completely self-contained equip- 





ments are skid-mounted and they can be arranged 
for either a diesel engine drive to render them 
independent of outside power resources when 
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drying the air and being reactivated by hot waste 
nitrogen. Each dryer has a forged seamless steel 
cylindrical body, which is insulated to prevent 
heat and cold losses and accommodates a mild 
steel basket carrying the alumina charge in the 
form of pellets. Reactivation is effected by 
passing a stream of hot waste nitrogen through 
the saturated alumina in a dryer. An electric 
heater is used to raise the temperature of the 
waste nitrogen to 290 deg. Cent. and the heated 
gas is fed to the base of the dryer through a 
flexible connection. The moisture laden gas 





Transportable oxygen producing plant with diesel engine drive and with a capacity of 150 cubic feet per hour 


installed on remote sites, or they can be fitted 
with a motor drive for use where a current supply 
is available. They can be operated continuously 
or intermittently and particular attention has 
been taken in design to ensure ease of operation 
and maintenance. The largest capacity standard 
set weighs some 114 tons and the smallest 5 tons; 
the dimensions are such that they can be trans- 
ported on a six- or eight-wheeled commercial 
vehicle. 

A typical 150 cubic feet per hour equipment 
with a two-cylinder diesel engine drive is 
illustrated above. The engine is coupled 
through vee belts to a multi-stage compressor 
fitted with air filtering gear and _ tubular 
intercoolers. Air from this compressor is 
passed first through two soda-lime purifiers which 
remove the carbon dioxide. This purification of 
the air before it passes on to the separation unit 
is necessary as otherwise solidification of the 
carbon dioxide would occur at the low tempera- 
tures which prevail. Two identical purifiers are 
provided and the air stream is passed in series 
downward through beds of soda-lime supported 
in removable steel baskets in the bodies of the 
purifiers. It is only necessary to renew the soda- 
lime charges once a week in a plant operating 
continuously on normal load. This material is 
safe and easy to store and handle and is used in 
preference to the old method of absorption by 
caustic soda. The absence of a pump and valves 
eliminates possibility of dangerous gas leakage 
and reduces maintenance. In some instances, 
soda-lime purification may be replaced by 
filtering of solid carbon dioxide, to allow opera- 
tion without chemicals. 

The air then passes into the vaporisation cooler, 
in which cooling is effected by the saturation of 
waste nitrogen gas with water. Condensed 
moisture and oil are removed from the com- 
pressed air by passing it through a separator. 
Drying out of the compressed air is completed 
by activated alumina, which reduces its free 
dewpoint to a minimum. Two dryer units are 
provided with their alumina charges alternately 


leaving the dryer is vented to the atmosphere. 

The dried air is then cooled in two counter- 
current heat exchangers by the separation pro- 
ducts of the process. Partial liquefaction of the 
air is then effected by expanding it through a 
valve and liquefaction is completed in the tubes 
of a reboiler in the bottom of the column. The 
liquid air then passes to the top of the main 
rectification column, where fractionation occurs 
and liquid oxygen collects in the sump of the 
reboiler. Waste nitrogen gas containing some 
oxygen leaves from the top of the column. 

The liquid oxygen is passed through a filter 
and then further cooled 
in an_ under -cooler. 
The oxygen can then be 
drawn off as liquid by § 
means of a valve. If 
compressed oxygen is 
desired, the liquid is 
compressed in a liquid 
oxygen pump and is sub- 
sequently vaporised and 
warmed to ambient 
temperature in a heat ex- 
changer. Cylinders can 
then be filled at any 
pressure up to 3750 Ib 
per square inch. 

If additional cold 
media is required it can 
be provided by expand- 
ing the waste nitrogen 
stream in a_ turbine 
which is placed in the 
gas stream between the 
two major heat exchang- 
ers. Most of the gas is 
then fed to the vaporisa- 
tion cooler and a portion 
of it is used for the re- 
activation of alumina in 
the dryers. When a plant 
is driven by a diesel en- 
gine, an 8kW generator 
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set is supplied for the provision of power for the 
electric heater, and small motors for the turbine 
oil pump and fan, and the liquid oxygen pump. 

It is stated that 99-5 per cent purity is normally 
possible with all transportable oxygen plants of 
this design. In the event of pure nitrogen gas 
being also required, the only additional equip- 
ment needed for the plant is a small rectification 
column with superimposed condenser. Pure 
nitrogen gas is then delivered from the top of the 
nitrogen column and passed in series through two 
heat exchangers and then through a pressure 
controller to the suction side of a suitable com- 
pressor. Such a nitrogen compressor, driven by 
a small diesel engine, can be provided to com- 
press the pure nitrogen gas up to pressures of 
2200 Ib per square inch for cylinder filling. The 
compressed dry gas is fed through an oil separator 
to the cylinder filling manifold. 

For smaller sizes of plant than the standard 
equipments described above, the process is 
similar in the main but the provision of liquid 
oxygen with the pump, expansion turbine and 
nitrogen production facilities are not required. 
An oxygen compressor for filling industrial or 
aircraft cylinders is provided with such smaller 
plants. 


Bark Stripping Machine 


AT a recent demonstration of forestry equip- 
ment at Camberley, which was organised by the 
Forestry Commission, one of the machines in 
operation was the “ Bark-Lasse ’’ bark stripper 
which is illustrated herewith. It is a Swedish 
machine which is now being distributed by 
Stenners of Tiverton, Ltd., Lowman Works, 
Tiverton. This machine, which is driven by the 
power take-off of a tractor, is assembled on a 
steel welded chassis mounted on two pivoted 
pneumatic-tyred wheels. The round timber is 
fed through the machine by two rotating toothed 
rolls, the feed speed being increased or decreased 
as required by adjusting the angle between the 
rolls and the longitudinal direction of the 
timber. The bark peeling operation is performed 
by a hardened steel cutter block which is spring- 
loaded on to the timber as it is fed through the 
machine. The cutter block is lifted hydraulically 
when inserting the timber, a movement which is 
controlled by a knee-operated lever. The drive 
from the power take-off shaft to the feed rolls 
and to the cutter block is taken through totally 
enclosed reduction gearing, and the hydraulic 
pump is also driven from the power take-off. 
We are informed that the machine requires a 
minimum of 20 h.p. for its efficient operation. 
It can deal with round timber up to a maximum 
length of 10ft and down to a length of Ift 9in. 
This maximum length of 10ft can be extended, 
however, by the use of support forks which are 
available with the machine. 





Tractor-operated bark stripping machine 
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Industrial and Labour Notes 


Industrial Trends 


In February, the Federation of British 
Industries published the findings of an 
inquiry it had made into industrial trends. A 
second inquiry of this kind, relating to the 
three months ended May 31, has recently 
been completed by the F.B.I. Information 
was sought from 850 member firms and the 
Federation says that 554 replies were received 
in time for analysis. The replies, it is stated, 
were broadly representative of the different 
kinds and sizes of companies within industry. 

The Federation’s report on the inquiry 
says that, on balance, “* business men appear 
rather less optimistic than they were three 
months ago.” Nevertheless, the percentage 
of firms recording an increase in both home 
and export deliveries and in the rate of new 
orders is encouraging. Among the results 
of the inquiry, the F.B.I. includes the follow- 
ing: capital expenditure authorisations in 
1958, compared with 1957, are expected to 
show a somewhat general decline, especially 
in building ; three-fifths of the replies report 
that the labour situation is easier, and that 
during the last three months both total 
employment and hours worked have tended 
slightly to decline ; new orders have tended 
to fall off (41 per cent down, 22 per cent up) 
and there has been a reduction in the length 
of order books ; output has remained more 
or less steady, reductions (30 per cent) being 
nearly balanced by increases (25 per cent) ; 
raw material stocks have been reduced and 
stocks of finished goods are tending slightly to 
rise ; in spite of rising costs, there have been 
several price reductions, 30 per cent of the 
replies reporting that prices had been reduced 
during the three-month period surveyed. 

More than half the replies received stated 
that profit margins were being reduced, while 
nearly half reported them as being un- 
changed ; very few (about 5 per cent) 
reported rising profit margins. The Federa- 
tion says also that, bearing in mind the 
different interpretations of the phrase “* capa- 
city utilisation,” as many as 76 per cent of 
the companies questioned reported that they 
were working below capacity. 


Shipping and Shipbuilding 

On Thursday of last week, the House 
of Commons debated shipping and ship- 
building. The subject was introduced by Sir 
Frank Soskice, an opposition member, who 
said that one could not look at those indus- 
tries without being conscious at once of the 

effect of a world recession upon them. 
During the debate, the Minister of Trans- 
port and Civil Aviation, Mr. Harold Watkin- 
son, explained that the present position, as 
accurately as he could obtain it, was that 
about 1,200,000 gross tons of British shipping 
was laid up, compared with a world total of 
laid-up shipping of over 8,000,000 gross tons. 
If this country’s imports and exports for the 
first four months of last year were compared 
with first four months of this year, the 
Minister continued, it would be found that 
there was a drop of only 300,000 tons 
between the two years ; in 1957 the move- 
ment was 42,500,000 tons and this year it 
had been 42,200,000. Therefore it could not 
be said that the recession in the shipping 
industry derived largely from a decrease in 
this country’s exports and imports. To-day, 
the Minister went on to say, about 6 per 
cent of the total tonnage of the British 
merchant fleet was laid up for lack of em- 
ployment. The figure for world shipping 





was about 8 per cent, so that this country, 
the Minister added, had done rather better 
on average than the rest of the world. 

The debate was wound up by the Civil 
Lord of the Admiralty, Mr. T. G. D. Gal- 
braith, who spoke in particular about the 
shipbuilding industry. That industry, he 
said, might not be booming, but it certainly 
was not depressed ; in fact the order books 
in the United Kingdom, taken overall, were 
if anything a little too large. Orders included 
over 6,000,000 gross tons of shipping, which, 
at the present rate of output of about 
1,500,000 tons a year, would last for approxi- 
mately four years. But, on the one hand, 
Mr. Galbraith observed, he hoped that no 
one in the industry would take the present 
rate of production as being in any way the 
maximum ; on the other hand, in general, it 
was the big yards which were better off than 
the smaller ones. A very long order book 
was not necessarily a healthy one. If ship- 
owners were unable to place orders with 
yards with the prospect of reasonably quick 
delivery and reasonably firm prices they 
would be tempted to go elsewhere, and from 
that point of view the shorter the order book 
the better. But, Mr. Galbraith continued, 
the size of the order book was not the only 
thing that counted. What was just as 
important was the sort of items contained in 
the order book. The strongest card in the 
British shipbuilding industry was that its 
order books covered a rather wider variety of 
ships than did those of most of its com- 
petitors. Much had been said, Mr. Galbraith 
commented, about growing competition from 
foreign yards, especially from Germany and 
Japan, and about the fact that British ship- 
building had lost its old lead. But in this 
matter it was perhaps wiser to pay more 
attention to economic common sense than 
to feelings of national prestige. It was agree- 
able, of course, to lead in anything, but in an 
era of full employment, it was much wiser to 
keep a balance between one industry and 
another than to put all the eggs in one basket. 
Although the proportion of launchings from 
British yards was down, the tonnage was up, 
and, after all, Mr. Galbraith asserted, that 
was what was important. In fact, ever since 
the war the output from British yards had 
been extraordinarily steady, with a slight 
tendency to increase all the time. 


Britain in Europe Committee 


This week there has been announced 
the formation of a new organisation, entitled 
the Britain in Europe Committee, the aim of 
which is to stimulate interest in Britain’s 
participation in the proposed European Free 
Trade Area. Among the committee’s objec- 
tives the following are included : to inform 
the various industries, trade associations, 
chambers of commerce, trade unions and 
other interested bodies in the industrial field 
of developments concerning the European 
Common Market and Free Trade Area ; to 
promote an understanding in industry in 
general of the issues likely to arise from 
British participation in the European Free 
Trade Area and to link this understanding 
with the initiatives in the political sphere 
necessary to secure ratification of the appro- 
priate treaty or convention ; to seek to co- 
ordinate, in conjunction with existing organi- 
sations, activities of a broader character 
designed to assist the implementation of 
these objectives. 

The committee, which is incorporated as a 


company, will provide specialised informa- 
tion and documentation on European eco- 
nomic integration, besides initiating or sup- 
porting lecture courses. The membership of 
the committee is representative of all sections 
of industry and commerce and the trade 
unions. Sir David Kelly, chairman of the 
British Council and president of the British 
Atlantic Committee, is the chairman of the 
committee, and Mr. Lawrence Robson 
(Associated British Engineering, Ltd.) and 
Mr. Ernest Jones (National Union of Mine- 
workers) are chairman and vice-chairman 
respectively of the executive. Mr. E. R. 
Lingeman has been appointed director of 
the Britain in Europe Committee, the offices 
of which are at 61, Catherine Place, Palace 
Street, London, S.W.1. 


Safety in the Cement Industry 

A report prepared by the Accident 
Prevention Advisory Committee of the 
Cement Makers’ Federation says that last 
year was the most successful in the history of 
accident prevention in the cement industry. 
The total number of accidents in the industry 
in 1957 was 332, compared with 410 in the 
preceding year. The report points out that, 
apart from the efficient guarding of plant and 
machines and the maintenance of safety pro- 
visions in works generally, some of the best 
results in recent years have been achieved by 
several of the older works in the industry 
which perhaps, by force of circumstances, 
must lack some of the finer provisions that 
add to safety. This, the committee empha- 
sises, demonstrates effectively that accident 
prevention measures can and must succeed 
where there is co-operation. Last year, on 
the average, each accident in the cement 
industry caused a loss of 220 man-hours ; 
this compares with 232 man-hours lost on 
account of each accident in 1956. 


Engineering Wages 

On Tuesday a claim for a “ substantial 
wage increase ’’ for workers in the engineering 
industry was formally presented to the 
Engineering and Allied Employers National 
Federation by the Confederation of Ship- 
building and Engineering Unions. When the 
annual meeting of the Amalgamated Engin- 
eering Union’s national committee was held 
at the beginning of May, there was a unani- 
mous decision to make an immediate appli- 
cation for a wage increase. The discussion 
on wages took place in private session, but 
it was stated afterwards that the resolution 
urged that there should be no “ strings ”’ 
attached to any award resulting from the 
claim and that the negotiations should not 
take longer than three months. 

This A.E.U. resolution was subsequently 
considered by the executive of the Confedera- 
tion of Shipbuilding and Engineering Unions, 
which decided to formulate wage claims for 
engineering and shipbuilding workers. When 
the last wages settlement in both industries 
was reached in May, 1957, it will be recalled 
that there was an undertaking that no further 
claim would be made for a year. No state- 
ment has been made as to whether any speci- 
fied amount is included in the engineering 
claim submitted on Tuesday. But it has 
been reported that the Employers’ Federation 
undertook to deal with the claim as speedily 
as possible. A claim, which will no doubt be 
similar to that now lodged, is to be sub- 
mitted on behalf of the shipbuilding workers 
next week. 
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Seventh International Technical 
Congress of the F.I.S.LT.A. 


No. I 


HE seventh International Congress of the 
Fédération Internationale des Sociétés 
d’Ingénieurs et Techniciens de |’Automobile 
(F.LS.LT.A.), which took place from May 19 to 
23 at Paris, was officially opened by Professor 
F. Picard, president of the French Société des 
Ingénieurs de l’'Automobile. The F.LS.LT.A. 
is a federation, founded in 1947, of practically 
all the individual societies of automobile engineers 
in Western Europe. Most of the 500 visitors 
attending the congress were members of technical 
societies associated with the federation, but there 
was also a considerable number of engineers 
from Great Britain, the U.S.A., Japan, Russia, 
Poland, Czechoslovakia and the East German 
Republic, some of them presenting papers of 
more than usual interest. The technical sessions 
were well attended, and social meetings, as well 
as visits to French motor factories, gave the par- 
ticipants an excellent opportunity of comparing 
notes and exchanging ideas of mutual interest. 
The congress, which, incidentally, coincided 
with the centenary of Rudolf Diesel’s birthday 
(born March 18, 1858, in Paris), was to a great 
part devoted to discussions on the diesel engine 
and its fuel problems, with particular emphasis 
on the multi-fuel engine. Another topical 
subject, presented in several papers, was the 
interaction of vehicle and road, including ques- 
tions connected with suspensions, suspension 
dampers, brakes, and with the practical and 
theoretical methods of measuring and analysing 
the noise and the road-excited vibrations of 
vehicles. In view of the considerable number of 
papers and the additional contributions presented 
at the various sessions of the congress, the follow- 
ing report only deals with papers having a more 
general interest. t 
Mr. J. H. Pitchford (England), managing 
director of Ricardo and Co., Engineers (1927), 
Ltd., in his paper “ One Fuel and One Engine for 
the Future ?”’ described the pattern of oil sup- 
plies and consumption, with particular reference 
to Europe and the N.A.T.O. countries ; he 
stated that the consumption of gas oil and fuel 
oil has been rising steadily in the last decade, a 
tendency pointing to a possible surplus of motor 
gasoline. Fig. 1 shows the demand for the 
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various petroleum products in Western Europe 
_ between 1938 and 1956, and Fig. 2 the demand 
at present and in the future according to the 
forecast of O.E.E.C. (Organisation for European 
Economic Co-operation). These diagrams 
clearly show an increasing demand for gas oil 
and fuel oil, and a decreasing demand for petrol. 
In view of the considerable diversity of the present 
and future demand and of the need of conserving 
our fuel supplies, it should be the aim of motor 

i , as well as of the oil companies, to 
produce one standardised fuel, capable of being 
utilised in a compression-ignition engine with 
the highest possible efficiency. This would 
eliminate the danger of being too reliant on any 


particular grade of fuel. The author envisages 
a standardised fuel of the following specifications, 
which would satisfy the demands of most com- 
pression-ignition engines :— 


Specific gravity ese cee cee ove 0*740-0-900 
of the distillation ... 100-240 deg. Cent 
a of = ce fos pie “oes 250-450 deg. Cent. 
iscosity (maximum) ... ... ... 8 ler at 20 3 x 
Cetane number ... ... 40.50" tonitigemeame 


_ The present diesel engine, within certain limits, 
is a multi-fuel engine, as in its standard form it 
CaN run quite satisfactorily on a wide range of 
fuels from olive oil to aviation kerosene, but 
considerable work has still to be done to improve 
the design with a view to widening the fuel 
specifications. All military vehicles, for instance, 
should be designed to operate on wide-cut 
gasoline, and standard commercial diesel engines 
could be used to power them without modifica- 
tion. The same policy could be applied for 
commercial installations if storage and transport 
regulations were suitably revised. 

Starting from the assumption that the present 
diesel engine, to some 
extent, is already a multi- 
fuel engine, research and 
development work is 
mainly concentrated on 
extending the range of 
fuel acceptance at both 
ends. At one end the 
use of 80 and 100 octane 
petrol constitutes a pro- 
blem which has only 
partially been solved, 
but experiments with 
high octane fuel in op- 
posed-piston, two-stroke 
engines have shown pro- 
mising results. At the 
other end of the fuel 
range, bunker fuels, 
although established for 
large marine engines, 
cannot be satisfactorily 
burnt in small engines. 
Further work in this 
direction which could 
be of some interest for 
railway operation is now 
considered a 
secondary problem be- 
cause of the risk to 
the engine by corrosive 
and abrasive attack. 

Another aspect of contemporary diesel 
research, closely connected with the problem of 
extending the capacity of an engine to fuel 
acceptance, is the reduction of noise and the 
increase of the speed range. The problem of 
noise is rather complex because its appreciation 
is more qualitative than quantitative. It appears 
that it is essential to eliminate as far as possible 
the mechanically excited noise first before tackling 
the actual diesel “ knock.’’ Experiments carried 
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out at the Ricardo laboratories have shown that 
it is possible to obtain a well controlled combus- 
tion in an engine having a high turbulence com- 
bustion chamber while simultaneously reducing 
the heat losses to those associated with a direct- 
injection engine. The experimental engines are 
remarkably silent and capable of utilising a wide 
range of fuel from high octane petrol to fuel oil. 

The author then presented a film showing the 
incidence of ignition and of flame propagation, 
taken through a “‘ Perspex”’ window of the cylinder 
head of an engine running at high speed. He 
concluded his lecture by emphasising that the 
right policy for making the best use of our fuel 
supplies is to further develop the diesel engine 
so that it may burn a mixture of gas oil and 
kerosene with low-grade gasoline and fuel oil 
added to taste and as the available supplies 
dictate. In the military field the need for high 
octane petrol will gradually disappear as road, 
rail and gas-turbine-engined air transport as 
well as fighting vehicles will all operate on wide- 
cut gasoline. However, should the demand still 
exist to operate diesel engines on high-octane 
petrol, the problems involved, though probably 
calling for certain design modifications, should 
not be considered insuperable. 

Dr. Hans MHockel (Germany), technical 
manager of Motorenwerke Mannheim (M.W.M.), 
in presenting his paper “ The Influence on the 
Combustion Process in High-Speed Diesel 
Engines on the Silence of Operation and the 
Aptitude to Use Various Fuels Without Incon- 





Fig. 3—Cylinder head with ‘“ Isobar ** combustion chamber of 


M.W.M. diesel engine 


venience,” pointed out that these two problems, 
both of which are closely connected with the 
mechanism and the control of the combustion 
mechanism, are nowadays claiming most of the 
attention of engine designers. Referring to the 
research work of Motorenwerke Mannheim, 
the author stated that the latest air-cooled engines 
developed by M.W.M. satisfy all reasonable 
demands in respect to absence of diesel “‘ knock ” 
and fuel acceptance. 

The M.W.M. engine has a well-finned, cast-iron 
precombustion chamber (Fig. 3), which is 
attached to the light-metal cylinder head by 
means of bolts ; the contact area between the 
head and the chamber is small, thus restricting 
the heat flow from the cylinder head to the 
chamber. The throat connecting the cylinder 
with the precombustion chamber contains an 
insert (burner) of heat-resisting material which 
contains two concentric passages. During the 
compression stroke air enters the prechamber 
through the outer passage which offers a 
minimum of flow resistance ; the respective 
transfer losses are said to be in the neighbourhood 
of only 1 per cent. The fuel, injected by means 
of a single-hole, pintle type nozzle, impinges 
on the venturi-shaped throat of the central 
passage, the walls of which have a considerably 
higher temperature than those of the outer 
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passage. Fuel particles are deposited on the 
hot walls of the central passage, where they pass 
through a phase of partial reaction with simul- 
taneous evaporation. This process facilitates 
the mixture of fuel and air and reduces the 
ignition delay to such an extent that the resulting 
propagation of the combustion takes place at 
moderate velocity and without any appreciable 
increase in the rate of rise of pressure. 

The author reported in detail experiments 
conducted to compare the behaviour of the 
new “isobar chamber’’ engine with that 
of two other M.W.M. engines, one a direct- 
injection engine with a piston recess, and the 
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Fig. 4—Phonometric diagram of two tractor-mounted 
air-cooled M.W.M. diesel engines at idling speed 


other an orthodox swirl-chamber engine. The 
investigation, which included a comparative 
assessment of such factors as thermal efficiency, 
variations of pressure during the combustion, 
exhaust smoke, cold starting ability, and, in 
particular, engine noise and adaptability to a 
variety of different fuels, clearly proved the 
superiority of the new system. The noise level 
is greatly reduced, particularly when compared 
to that of the direct-injection engine (Fig. 4), and 
the engine is capable of running quite happily 
on 86 octane petrol, which, in the two other 
engines, could not be burnt at all. Other 
fuels, including kerosene, paraffin, fuel oil 
and S.A.E.10 lubricating oil (all fuels with a cetane 
index of less than 55), could be satisfactorily 
burnt with no alterations to the engine, except 
for an adjustment to the quantity control of the 
injection pump according to the different specific 
gravity of the fuel. 

The experiments, further, showed that for a 
wide range of different fuels : 

(1) The density of the visible exhaust remains 
practically constant. 

(2) The exhaust temperature varies only by 
about 10 deg. to 20 deg. Cent. 

(3) No drop of the output was observed, and 
the specific fuel consumption varied only by less 
than 10 gallons per horsepower-hour, i.e. about 
5 per cent of the normal consumption. 

(4) The engine could be started from cold 
without any starting aid at an ambient tempera- 
ture of —15 deg. Cent., and, with heater plugs, 
at a temperature of —25 deg. Cent. 

Another paper dealing with multi-fuel diesel 
engines was that of Signor Dante Giacosa (Italy), 
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a chief designer of the Fiat Works, Turin ; his 
paper, “‘ The Use of Various Fuels in a Diesel 
Engine,’ was read as the author was unable to 
attend the congress. 

Some thirty years ago the Fiat Works 
considered the possibilities of developing— 
mainly for agricultural tractors—an i 
which would run satisfactorily on _ petrol, 
paraffin and light gas oil. As ‘the light, 
high-speed diesel engine then was still in an early 
stage of development, 
they concentrated their 
work on the development 
of two spark-ignition 
engines, originally de- 
signed for the use of gas 
oil, the Hesselmann 
engine and the Boghetto 
engine. Both these en- 
gines had a compression 
ratio of about 7°5:1, 
i.e. higher than the com- 
pression ratio of about 
4-5: 1 of contemporary 
petrol engines, and were 
fitted with fuel injection 
equipment. Though the 
results obtained with 
these engines were fairly 
promising, the develop- 
ment was eventually dis- 
continued in 1937, as it 
was thought unecon- 
omical to equip spark- 
ignition engines with an 
expensive injection pump 
for the sole purpose of making them suitable for 
the occasional use of a heavy fuel. The further 
development at Fiat then followed conventional 
lines, i.e. in the direction of diesel engines for 
fuel oil and carburetted engines for petrol. 

The latest Fiat multi-fuel engine is a 10-7-litre, 
direct-injection six of 125mm bore and 145mm 
stroke ; it has a compression ratio of 15-5: 1 
and develops 150 h.p. at 2000 r.p.m. 

The piston has a flat crown, and the cylindrical 
combustion chamber is located in the water- 
cooled cylinder head ; an interesting feature of 
the design is the position of the exhaust valve, 





6—Diagram showing the air swirl in the 
7 combustion chamber of the Fiat engine 


the diameter of which is slightly smaller than 
the diameter of the combustion chamber, and 
it is seated at the top of the chamber. The 
combustion chamber has a_ crescent-shaped 
recess for the purpose of improving the dis- 
tribution of the oil particles and (probably) also 
their partial evaporation, the fuel being injected 
through a four-hole nozzle which is inclined 
relative to the cylindrical axis of the chamber at 
an angle of 11 deg. The design of the cylinder 
head and the direction of the well-defined air 
swirl in the combustion chamber are shown in 
Figs. 5 and 6. 

The Fiat engine permits the use of gas oil, as 
well as that of petrol with an admixture (for the 
purpose of lubricating the cylinders of the injec- 
tion pump) of either 3 to 5 per cent lubricating 
oil, or 5 to 10 per cent gas oil. The engine output 

i ically constant on gas oil or petrol ; 
by about 


remains practicall 
with agricultural tractor oil it 
ifference with 


There is very little a 
respect specific consumption (about 
0-440 ib to 0-4461b per horsepower-hour) to 
the emission of exhaust smoke and engine noise. 

Dr. Hans List (Austria), Professor at the 
Technical University, Graz, reported on the work 
carried out at his research laboratory for internal 
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combustion engines. In his paper, “The Develop- 
ment of Hi peed Loop-Scavenged 
ines,”” pointed out that the “ inverse ”’ 


loop-scavengi system (having the exhaust 

ports Social Geena the inlet ports) offers a 

very good scavenging efficiency and, because of 
per 

it is particularly suitable for high-speed opera- 

tion. The limiting factor for high-speed, two- 

stroke engines is the thermal strain on the 








Fig. 7—Arrangement of the Roots blower and the injection pump between 
the cylinder banks of a Vee two-stroke engine 


cylinder liners, which necessitates an intensive 
cooling along the whole length of the liner and 
in particular around the exhaust ports. 

The “V”’ cylinder arrangement, apart from 
the advantages it offers in respect to the balancing 
of the engine, is the most suitable layout for 
high-speed two-stroke engines, as it permits 
placing the air receiver and the scavenging pump 
(Roots blower) in the space between the cylinders 
(Fig. 7). If, on large engines, a centrifugal 
scavenging pump is used, this can be mounted 
at the front end of the engine, and the space 
between the cylinder banks can be utilised for 
the location of the exhaust manifold. For small 
— — a eee chamber or 
swirl chamber is being ; larger engines are 
generally designed for direct injection, as this 
system imposes smaller thermal stresses on 
pistons and cylinder heads. 

Considerable development work has been 
devoted to keeping the temperature of the 
piston crown and the ring zone within tolerable 
limits. Oil cooling, either by circulation or by a 
jet directed towards the bottom of the piston 
crown—in either case by means of an oil lead 
thr the drilled connecting rod—has been 
used for cylinder bores in excess of about 140mm 
diameter. Attention had to be paid to the 
sealing of the piston, as the correct selection and 
the arrangement of the compression ri and 
scraper rings is decisive for a oil 
consumption and for the absence of white smoke, 
SS OS eS ee ee 


The author pointed out that, with regard 
to weight and overall dimensions, his designs 
compared favourably with four-stroke engines 
of equivalent performance (Fig. 8). 
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West German Brown Coal 


No. IV-—+( Concluded from page 948, June 20) 


A substantial proportion of the German Federal Republic’s electricity, and large 

amounts of domestic and industrial fuel, are derived from lignites, the largest 

deposits of which are found in the Rhineland west of Cologne. The present article 

reviews the development of this coalfield which, since the war, has undergone an 

unprecedented expansion. Since we published our article on this subject ten years 

ago,* deep opencast mining, the feasibility of which was then still under debate, 
has made rapid strides through the introduction of extra-heavy machinery. 


CATERPILLAR Raitt TRACK MACHINES 


[* will be appreciated that special problems are 
posed by the question of rendering mobile 
machines weighing several hundreds or 
thousands of tons. While in the past the larger 
machines in particular were mounted on rails, 
the load being spread over a large number of 
wheels, there is a strong tendency to go over to 
the use of caterpillar tracks, which give greater 
freedom of movement. A solution which con- 
tains features of both designs is the caterpillar rail 
track developed by Maschinenfabrik Buckau R. 
Wolf A.G., Grevenbroich, which has incor- 
porated it in some of its equipment, including a 
bucket chain excavator with 1000-litre buckets. 
The idea consists in mounting the machine on 
the required number of railway wheels, but sup- 
porting these wheels on caterpillar tracks instead 
of the usual rail track. The caterpillar tracks 
have a width of 15m and are arranged in pairs, 
two pairs on either side of the machine. They 
are placed under no load in front of the under- 
carriage ; thanks to a certain amount of slackness 
in the track joints, curves can be laid out. The 
steering mechanism acts only on whichever 
happen to be the two leading tracks of the 
machine ; its motors are in parallel with the 
main motors so that faulty manipulation during 
standstill is precluded. The radii of the leading 
tracks are laid so as to be concentric ; the trailing 
tracks follow of their own accord. 

It is claimed that by laying the track in an 
unloaded condition, the forces acting upon the 
track joints and the steering are very much 
smaller than with the usual loaded kind of track. 
The corresponding reactions on the chassis are 
also greatly reduced, rendering possible a much 
lighter construction. 


Bett CONVEYOR INSTALLATION AT INDEN 


Among the important developments of recent 
years must be mentioned the coming to the fore 
of the conveyor belt to replace wheeled transport. 
A notable conveyor installation is the one which 
is being put into service by Braunkohlen-und 
Brikettwerke Roddergrube A.G., of Briihl, at 
its opencast mine at Inden, which is now being 
opened up. In addition to one mine and two 
briquette factories at Briihl, this company operates 
the mines “* Vereinigte Ville,”’ ““ Berrenrath,”’ and 
“ Gotteshiilfe,” together with eight further 
briquetting plants, and has started to open up 
two new mines at Frimmersdorf. The following 
data may be of interest, as illustrating the struc- 
ture of the industry. Roddergrube last year 
employed 7000 people, of whom 900 were salaried 
staff. (The total number employed in the brown 
coal field was about 22,000.) Its mines carried 
out overburden movements of nearly 20,700,000 
cubic metres and produced 36-9 tonnes of coal. 
Briquette production amounted to 4,640,000 
tonnes, dry coal production to 632,000 tonnes, 
and electricity generation to 1267 million kWh. 

The Inden conveyor installation serves the 
purpose of transporting overburden from the 
mine to the large “‘ Nierchen”’ stockpile. The 
normal procedure of using available overburden 
to fill in worked-out pits cannot be applied here 
as there are as yet no such mines in the vicinity. 

What is considered to be the longest conveyor 
system of its kind in existence, the Inden con- 
veyor, comprises eight belts, of which the three 
consecutive sections connecting the mining area 

* “Opencast Mining in the Rhine Brown Coalfield,"’ by 
WwW. L. G. Muir, Tae Enorerr, April 9, 1948, page 344; 
April 16, page 368, and April 23, page 392. 


with the stockpile have a combined length of 
4300m. Within the mine will be two major 
working sites, each of which will be equipped 
with a 1500m long horizontal conveyor, from 
which material will be delivered to the main 
system by 500m long conveyors having slopes, 
respectively, of 1:10 and I : 60. 

Transfers between the various conveyors are 
made by slewing sections, each about 10m long, 
and two stationary transfer points. When 
completed, the overall length of the system will 
be about 9840m ; this includes bridges totalling 
1066m in length. Two sections of the main 
conveyor, 1300m and 500m long, respectively, 
were built by J. Pohlig A.G., Cologne-Zollstock. 
The belt width is 1200mm, the speed 4m per 
second. This gives a design capacity of 1850 
cubic metres per hour -of overburden (about 
3000 tonnes). Over the combined length of 
1800m the difference in level is about 60m. 

Both conveyors are fixed but the supports are 
constructed in sections so that they ean later be 
used in movable installations. Each section is 
mounted on sleepers. It has five sets of load- 
carrying rollers and two return rollers. The 
rollers supporting the top side of the belt are 
in sets of three, forming a trough with sides at 
30 deg., while the return rollers are straight 
across the whole width. 

The 1300m section is equipped with two single- 
drum end drives, each powered by three 200kW 
motors driving by means of spur gear and bevel 
reduction gearboxes. The weight of the driving 
station, at the head of the conveyor, is 54:9 
tonnes, the reversing station at the tail end 
weighs 3 tonnes, and the conveyor itself 175 
tonnes, making a total of 232-9 tonnes. The 
belt, supplied by Franz Clouth A.G., Cologne- 
Nippes, has a cross-section of 1200mm by 20mm, 
and is reinforced with “‘ Rayon’ and “ Perlon ”’ 
fabric, giving the belt a strength of 250 kg per 
centimetre in the longitudinal and 80 kg per 
centimetre in the transverse direction. The 
total pull in the belt is 15-4 tonnes. The second 
section, 500m long, is similar but shorter ; the 
conveyor itself weighs only 65-7 tonnes, making 
a total of 123-6 tonnes. The belt, supplied by 
Pahl’sche Gummi-und Asbest-Gesellschaft, Diis- 
seldorf-Rath, has a section of 1200mm by 21mm 
and is also reinforced with ‘“ Rayon” and 
“Perlon.”” Its longitudinal and transverse 
strengths are 250 kg per centimetre and 100 kg 
per centimetre, and the total pull is 15 tonnes. 


RAiL TRANSPORT 


In the phase of deep opencast mining which 
is now beginning, it is envisaged eventually to 
excavate to depths of 250m, a task which would 
be economically impossible without the very 
large excavators which have been developed. 
At the same time, the increasing ratio of over- 
burden to coal, which before the war was of the 
order of 0-6 : 1, but which will soon amount to 
2-5:1, puts a growing strain on the means of 
transport. A large proportion of the overburden 
of the new mines in the north will have to be 
stocked until a part of the mines is worked out, 
while some has to be transported south to fill in 
older mines as they become exhausted. As we 
have seen, use is made over short distances of 
conveyor belts, but for the heaviest excavating 
machinery, and for longer distances, the develop- 
ment of suitable railways was essential. 

We have already referred to the North-South 
railway which forms the backbone of the system 
(see the map on page 867). Besides being used 
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for the transport of coal and overburden, it is to 
be employed to carry loess from the north, where 
deposits are up to 15m thick, to the south for 
large-scale soil improvement. 

This approximately 30km long railway is a 
double-track standard gauge (1435mm) line. It 
is electrified and fitted with extra-heavy rails, 
allowing the use of large overburden wagons, 
such as had been developed from 1939 onwards 
for the Middle German coalfield. The permissible 
axle pressure was increased from the standard 
20 tonnes to 30 tonnes, and the loading gauge 
widened by about Im to 4-1m. Our illustration, 
below, shows one of the heavy electric locomo- 
tives. Since the war eight-axle wagons of 90 
cubic metre capacity have been introduced 
This capacity constitutes an increase of 120 
per cent over the wartime six-axle wagon, 
and of 260 per cent over the earlier wagon for a 
gauge of 900mm. At the same time, the ratio 
of load to tare weight has been improved by 
using lightweight welded steel constructions. 
By heaping-up the contents, the wagon can hold 
up to 110 cubic metres. With a tare weight of 
60 tonnes, a load of 180 tonnes can be carried. 
Each end of the wagon rests on two twin-axle 
bogies connected by a bridge on which, in turn, 
the chassis of the wagon is rotatably mounted. 
This gives a ready adjustment to curves and radii 
down to 80m can be negotiated. Emptying ts 
carried out in a few seconds by operating a 
release either manually or by compressed air. 

Coal is carried on gable-bottom wagons of 
114 cubic metres capacity. By using a self- 
supporting all-welded steel construction, the 
tare weight of these eight-axle wagons is only 
27 tonnes, yet their carrying capacity is 93 
tonnes. They measure 4m by 4m by 12m, and 
are self-discharging on the doors being released. 

The wagons are equipped with short drawbar 
couplings fitted with ring springs laid out for 
impact forces of 200 tonnes. All wagons are 





129-ton B,-B, locomotive of the North-South rail- 
way. Rated 1900kW, it can haul 2000-ton trains on 
gradients up to 30 in 1000. The supply is at 6kV, 50 
cycles, which is converted to 960V, dic. An 84W 
amplidyne field control enables the locomotive to be 
radio-controlled during loading 


fitted with compressed air brakes with two 
shoes per wheel. Experiments are in progress to 
replace steel springs by rubber for the axle as 
well as the king-pin supports. 

A more recent design is the two-axle wagon 
of 29 tonnes carrying capacity, shown opposite, 
which comprises six containers, each holding 
3 cubic metres, equivalent to one lorry-load. 
The locking device is arranged so that the con- 
tainer can tilt to either side under gravity and 
discharge directly into a lorry while it locks 
itself in the discharging position. On the lock 
being released, the container returns of itself 
into the normal position. This. wagon finds 
application mainly for sand and gravel won in 
the course of overburden removal. 

All these designs, stated to be the largest of 
their kind in existence, were produced by 
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High level tipping wagon for sand or gravel. 


Orenstein-Koppel und Liibecker Maschinenbau 
A.G., Dortmund-Dorstfeld. The same firm 
supplied rolling stock for 900mm gauge. Its 
overburden wagon for this gauge is four-axled, 
weight 22 tonnes, and can carry 50 tonnes 
(25 cubic metres). The coal wagon also has 
four axles and carries 25 tonnes (35 cubic metres), 
with a tare weight of 15 tonnes. 


THE COLOGNE “* RANDKANAL ” 


Many problems of a civil engineering nature 
arise in connection with opencast mining, mostly 
in connection with the resiting of railways and 
roads and the transfer of whole villages under 
resettlement schemes. Another aspect, which is 
increasing in importance the deeper the mines 
extend, is the protection of the workings from 
inundation by ground water. 

The tertiary formations in which the coal is 
embedded contain varying amounts of “fossil”’ 
water which fills the interstices of the sandy 
layers and is sealed in at various levels by 
deposits of clay. It is the characteristic of such 
deposits that they are not replenished from the 
surface. While such water may at some future 
date become economically important, it is not 
at present being utilised, and where excessive 
amounts are met with during mining operations, 
it is simply pumped to waste. In another 
category is the near-surface ground water which 
occurs in alluvial gravels and loess along the 
Rhine and in the side valleys, notably the Erft 
valley. This class of ground water is utilised for 
local water supplies and is of direct importance 
to certain kinds of trees, although agriculture 
depends mainly on surface water. 


Each com t discharges one 
lorry-load by gravity directly into the lorry. It automatically locks in the tilted 
position and on release rights; itself 
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haere it is not at pres- 
ee “Be proposed to tackle 
bl : 7 Erft seams, which lie 


at depths of 540m and 
more, the overlying 
ground water in the Erft 
gravels forms a threat 
to mines adjoining this 
area to the east. Of the 
total ground water in 
the Erft basin which is 
estimated to amount to 
40,000 million cubic 
metres, it is proposed to 
pump out 5000 million 
cubic metres before 
1962-65. (These quan- 
tities may be compared 
with an average annual 
flow in the Rhine of 
70,000 million cubic 
metres.) 

Pumping does not re- 
sult in a uniform lower- 
ing of the water table, but 
gives rise to a “ funnel 
shape,’” due to the 
effect of lateral inflow. 
Inside the “ funnel” 
mines can be excavated 
under dry conditions. At the same time, centres 
of population which lose their normal water 
supply must be kept otherwise supplied. 
Some of the water pumped out is applied to this 
purpose, but the greater part is pumped into the 
River Erft which carries it into the Rhine. In 
order not to be forced to stop pumping at times 
when the Erft is in flood, a direct canal connec- 
tion with the Rhine has been constructed in the 
form of the 30km-long Cologne Randkanal, 
between GOtzenkirchen and Worringen, which 
incorporates a 6km long, roughly west-easterly 
tunnel of 9-75 square metres section through the 
range of hills known as the “ Ville."’ The canal 
is laid out for a flow of up to 30 cumecs. 
At G6tzenkirchen, water is lifted 10m and 
pumped into the tunnel. 

In order to achieve a short period of construc- 
tion the tunnel was constructed from the two ends 
as well as from five shafts which had to be sunk 
to depths between 35m and 58m. The work was 
shared among a number of firms, including 
Wayss and Freytag A.G., Frankfurt/Main, 
which constructed sections No. 3 and 4, a total 
of nearly 1517m.f The site included the vertical 
shafts 2 and 3, 45:74m and 35:75m deep, 
respectively, and 615-3m apart, with a 370-9m 
long section on one side (the western side) and 
a 530-5m long section on the other (the eastern 
end). The soil in which these works had to be 
carried out consisted principally of fine sand of 
variable density with a certain number of faults. 

The main water table lay below the bottom of 
the tunnel, although drillings showed a certain 
amount of water at higher levels. 

While the other four shafts were sunk in the 


' “Tech. Blitter Wayss ; and | Freytag, 1956, No. 7 7. pages 29 36 
and No. 15, pages 87-98. 
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traditional manner, the sinking of No. 2 shaft is 
of particular technical interest, as in this case 
use was made of a thixotropic layer (a suspension 
of bentonite) to sink a cylindrical concrete 
liner, a method first employed in Switzerland in 
1951. The liner was 60cm thick, and there was a 
12cm thick thixotropic layer on its outside. The 
72cm thick leading section was 7m high ; this 
considerable height was motivated by the desire 
to have an increased thickness at the points 
where the break-through for the tunnel was to 
be made ; but above all, it was thought necessary 
in order to prevent the bentonite from working 
its way round the cutting edge. Normally, the 
hydrostatic pressure of the thixotropic material 
is balanced by filling the inside of the shaft with 
water, but here for the first time the excavation 
was carried out dry. The sinking was carried 
down, though not quite to the full depth due 
to difficulties caused mainly by excessive friction 
on the unlubricated edge section which was too 
high. It was subsequently thought that a shorter 
cutting section would have been equally 
satisfactory from the point of view of fluid 
tightness, but would have had much less friction. 

In the construction of the tunnel, since the soil 
was not self-supporting, it was necesSary to use a 
shield. For the chosen oval section of reinforced 
concrete, a driving shield consisting of fifty-seven 
blades spaced around the circumference (Wal- 
brdhl system) was considered to be most suitable. 
The blades were each 3-8m long and could be 
advanced Im at a time by means of a hand lever 
and ratchet device. When all blades had been 
driven forward in this way by Im, the last 
temporary steel frame was taken out and the 
section was concreted. 

While no great difficulty was experienced with 
the outer sections, on the part between the shafts 
trouble was soon caused by the ingress of water 
and sand and it became to work with 
compressed air. At first a small air lock was 
fitted, using available components. When it was 
found that the ingress of water persisted over a 
greater length of tunnel, more efficient lock 
arrangements were adopted and eventually a lock 
capable of holding seven 0-5 cubic metre tubs 
was built, with the help of which an advance of 
up to 2:5m per twenty-four hours could be 
maintained, as compared with 3m in the dry 
section. Further trouble arose when, 180m 
from shaft 3, air began to escape through clefts 
in the soil, while irruptions of sand and water 
increased. The driving was slowed to Im per 
week, with the result that increased earth pressure 
tended to cause the steel blades of the shield to 
seize. It was found possible to overcome these 
difficulties by temporarily sealing off the tunnel 
and so allowing the crevices to close under the 
external pressure. After concrete had been 
injected around the tunnel circumference and 
in front of the temporarily blocked-off working 
face, it was found that air losses were reduced to 
an extent which permitted the drive to be 
resumed. The use of driving blades was, how- 
ever, discontinued, and for the last 30m lost 
timber and steel supports were employed. 





Eight-axle overburden — which weighs 60 tons and can carry up to 180 tons. 
The heaped volume is 110 cubic metres 








Coal wagon of 114 cubic metres capacity. Tare weight of the four-axle wagon is 
only 27 tons 
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The American Scene 


Departure of Mr. Strauss 

The controversial Mr. Lewis L. Strauss 
has finally decided to leave his post as 
chairman of the U.S. Atomic Energy Com- 
mission—a decision that has brought con- 
siderable relief to atomic scientists and 
engineers both within and outside of the 
A.E.C. The foremost question in atomic 
energy circles in Washington recently had 
been whether Mr. Strauss, with his present 
A.E.C. term expiring on June 30, would 
accept appointment to another term. Early 
in June he disclosed that the President had 
offered him reappointment and that his 
decision was negative. “* Circumstances 
beyond the control of either of us,”” he wrote 
to the President, “‘ make a change in the 
chairmanship of the commission advisable.” 
Most observers felt that by “ circumstances ”’ 
Mr. Strauss probably meant the political 
controversy surrounding him. President 
Eisenhower replied that he was “ indeed 
sorry” Mr. Strauss was leaving but took 
“some satisfaction’’ from the fact that 
Mr. Strauss will stay on as a Presidential 
assistant in the atoms-for-peace programme. 
With his retirement finally announced, Mr. 
Strauss’s swan song comes as a fitting climax 
to five far from placid years as chairman of 
the Atomic Energy Commission. Mr. 
Strauss seemed to have been at odds lately 
with just about everybody who counts in 
official Washington—with his old foes, the 
Democrats on the Joint Congressional Com- 
mittee on Atomic Energy; with a sizeable and 
even more vocal segment of the scientific 
community ; with Secretary of State Dulles, 
and thus with the Administration itself. For 
several months, Mr. Strauss left tantalisingly 
uncertain—at least publicly—whether he 
planned to stay around for another five years 
on the Commission. The very uncertainty 
of Mr. Strauss’s future added new vitriol to 
the controversy that had surrounded the 
official in recent years. Mr. Strauss seemed 
to be attempting with new vehemence to 
prove that he had been right on everything 
from “clean” bombs to continuation of 
atomic tests. Democrats, girding for a 
possible fight over renomination, have been 
attacking Mr. Strauss with increasingly 
personal bitterness. The feud between Mr. 
Strauss and Congressional Democrats reached 
a peak last month when Mr. Strauss issued 
a statement blasting Senator Clinton F. 
Anderson, and the New Mexico Democrat 
responded by going to the Senate floor to 
proclaim that Mr. Strauss “in effect four 
times calls me a liar.” Mr. Strauss’s part 
as the force of fission in the atomic contro- 
versy goes back to 1953 when, at President 
Eisenhower's request, he returned to the 
Atomic Energy Commission and became 
chairman. Almost from the outset there were 
cries from the hold-over Commissioners that 
Mr. Strauss was trying to impose “ one-man 
rule” and was with-holding information 
from them. There was the fight in 1953 
and 1954 over revising the charter of the 
Atomic Energy Law to permit the entry of 
private industry into the new field—a fight 
in which Mr. Strauss, a Hoover Republican, 
inevitably crossed swords with liberal Demo- 
cratic contingents in Congress. There was 
the action of the Commission in stripping 
J. Robert Oppenheimer of his security 
clearance—an action for which a large part 
of the scientific fraternity still has not forgiven 
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Mr. Strauss. There was the Dixon-Yates 
contract, which the Democrats succeeded in 
making into a national political issue for the 
1954 and 1956 election campaigns. It was 
probably the Dixon-Yates issue that finally 
brought relations between Mr. Strauss and 
the Democrats to the breaking point. Partly, 
the controversy is due to the fact that both 
sides are caught up in the great struggle for 
control of a vast new industry, although every- 
one piously proclaims that public versus 
private power has nothing to do with the 
case. Partly, it is the uncertainty and basic 
differences of opinion over how to stop the 
atomic arms race. And partly it is the very 
personality of Mr. Strauss. Against this 
backdrop of fussing and feuding over the 
years, Mr. Strauss was finally thrown into 
new arguments—and not completely involun- 
tarily—over “ clean ” versus “* dirty ’”’ bombs, 
over the suspension of atomic tests and the 
development of atomic power. 

Mr. Strauss had long been bothered by 
claims that radioactive fall-out was endanger- 
ing the future of the human race. One of 
his answers had been that the Commission 
was intent on developing “clean” bombs 
with less world-wide fall-out. His principal 
Congressional antagonist, Senator Anderson, 
has long been sceptical about these so-called 
““clean”’ bombs. He rekindled the issue 
last month and prompted a reply from Mr. 
Strauss when he said in a television broadcast 
that despite all the talk about “clean” 
weapons, the military had pulled bombs out 
of the stockpile and “inserted something 
which makes them dirtier, because they want 
dirty bombs.” From this starting point, the 
two men became involved in a dispute over 
the purpose of the current atomic tests in the 
Pacific. Mr. Strauss claimed that one of 
the primary purposes of the tests is the 
development of clean weapons and that 40 per 
cent of the tests are related, directly or 
indirectly, to the development of such 
weapons with greatly reduced fall-out. The 
Senator countered that the tests do not have 
as their primary purpose, to any great degree, 
the development of clean weapons and that 
many of the explosions will be of relatively 
dirty weapons. Closely associated with this 
clean weapons issue was Mr. Strauss’s fight 
within the Administration against any dis- 
armament agreement providing solely for a 
suspension of atomic tests. On this issue 
Mr. Strauss was running headlong into 
Mr. Dulles and other advisers to President 
Eisenhower, who are pointing toward an 
agreement to ban atomic tests. Not only 
was Mr. Strauss sceptical of the feasibility of 
an inspection system and the sanctity of a 
Soviet pledge but he also was insistent that 
the United States, for its defensive position, 
must continue testing to develop better and 
more varied weapons for use against the 
possible aggressor. The fact that President 
Eisenhower did offer Mr. Strauss another 
five-year term on the Commission is in no 
way an indication that the President adopted 
or meant to adopt the views of his atomic 
adviser on the test-ban issue. For Mr. 
Strauss, however, the question may well have 
boiled down to the adoption of his views or 
the rejection of a second term. 

On the peaceful side of atomic energy, 
Mr. Strauss was about to renew his running 
fight with Congressional Democrats over the 
private versus public development of 


atomic power. On this issue, Mr. Strauss 
seemed to be retreating from his past adamant 
position that private industry, with some 
Government assistance, should bear the 
responsibility of building large-scale atomic 
power plants. However much Mr. Strauss 
yielded personally, it did not seem likely 
that he could ever have gone to Capitol Hill 
with a big enough “ package ” for Govern- 
ment construction of reactors to satisfy the 
Democrats. The probable outcome of these 
current fights, no doubt, played a large part 
in influencing Mr. Strauss not to continue 
on the Commission. His stubborn deter- 
mination probably would have led him to 
stay if he felt that thereby his policies ulti- 
mately would have prevailed. But Mr. 
Strauss also is a keen assayer of political 
tides. A feeling that his cause is lost within 
the Administration, particularly on atomic 
testing, has now made him retire to his 
Virginia farm. If he had remained, personal 
antagonisms and feuding would inevitably 
have continued to plague the American 
atomic energy programme. As he now 
retires, he can justifiably boast of a record of 
contributions to the atomic energy programme 
that no Democrat can tarnish. Among his 
accomplishments were the detection system 
that picked up the first Soviet atomic 
explosion ; the advocacy, over considerable 
opposition within the Commission, of the 
development of the hydrogen bomb; the 
inspiration in large part behind the atoms- 
for-peace programme and the opening of 
the doors of atomic energy to private enter- 
prise. 


Dedication of Shippingport Atomic 
Power Station 


THE dedication by President Eisenhower of 
the first American full-scale commercial atomic 
power station on May 26 has marked more than 
five months of successful operation of the 
Shippingport nuclear reactor. Since December 
23, 1957, when the plant first produced its full 
power of 60MW of net electrical output, engineers 
have been gathering test data in accordance with 
a carefully planned test and operating programme. 
The Shippingport atomic power station is a 
joint project of the U.S. Atomic Energy Com- 
mission and the Duquesne Light Company. 
Westinghouse designed and developed the reactor 
plant under the direction of and in technical 
co-operation with the Naval Reactors Branch 
of the Atomic Energy Commission. The 
Duquesne Light Company furnished the electric 
generating portion of the plant, contributed 
5,000,000 dollars toward the nuclear portion, 
and is operating the entire station. It is the 
first American full-scale central station atomic 
power plant devoted exclusively to the generation 
of electricity for civilian use. 

The designers and operators of the plant have 
pointed out that five months of successful 
operation have provided .much_ information 
which is now being evaluated. One important 
lesson already learned is that the original design 
calculations for the nuclear core, which were 
based on theory and preliminary experimentation, 
have been proven accurate in actual practice. 
Many of the problems encountered during con- 
struction were without precedent. To ensure 
proper safety, the nuclear section had to be 
specially designed and required 33,711 cubic 
yards of concrete, 8712 tons of steel and nearly 
29,000 square feet of concrete blocks. More than 
14 miles of piping were used. Over sixty welders 
had to be specially trained in a particular pipe 
joining process. About 25,000 field welds were 
made and most of them inspected with X-rays. 
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Aerial view of completed Shippingport atomic power station operating on the pressurised water reactor principle 


At the peak of construction about 1800 people 
were working at the Shippingport site. The 
Westinghouse Bettis atomic power division alone 
had some 250 scientists and engineers working 
on the programme. Other Westinghouse plants 
and hundreds of other suppliers produced equip- 
ment for the station. Finally, on December 2, 
1957—on the fifteenth anniversary of the achieve- 
ment of the first self sustaining nuclear fission 
reaction by Enrico Fermi—the Shippingport 
reactor “ went critical.’’ From that point on— 
in precisely planned steps—the plant was brought 
to its initial design capacity of 6(0MW. Thousands 
of visitors from all parts of the world already 
have toured the Shippingport plant. Even in 
the early stages of construction, when the reactor 
plant containers were the only visible evidence 
that this was to be a different type of power 
plant, visitors came to see what America was 
building. These visitors were viewing the plant 
with one objective—knowledge. As Admiral 
H. G. Rickover, Chief of the A.E.C. Naval 
Reactors Branch, and the man who headed the 
Shippingport project for the U.S. Government, 
said: ‘ The pressurised water reactor is the 





Babcock and Wilcox “PFI” oil- or gas-fired steam] boiler with prefabricated 


membrane wall furnace 





first large-scale American central station atomic 
power plant. Its primary objective is to gain 
information and to advance reactor technology.” 


Steam Generator With Prefabricated 
Membrane Wall Furnace 


AN oil and/or gas-fired, pressurised furnace 
steam generator designed for power, process 
or heating loads requiring steam capacities up 
to 400,000 Ib per hour has been placed on the 
market by the Babcock and Wilcox Company, 
of New York. The new boiler offers an advanced 
design in “*membrane wall” prefabricated 
furnace construction, which utilises welded 
tubular furnace wall panels. High efficiency and 
the elimination of the induced draught fan are 
obtained by the pressurised furnace design, with 
subsequent savings in fuel, fan and power costs. 
Boiler operation is simplified because there is 
only one fan to operate and maintain, while high 
efficiency helps to keep fuel consumption at a 
minimum. The design also eliminates the need 
for all internal closure refractory, thus eliminating 
refractory maintenance. 

Designated the “* PFI” 
(Power for Industry) 
boiler, the unit is avail- 
able for steam pressures 
up to 1150 Ib per square 
inch, and for superheated 
steam temperatures up 
to 900 deg. Fah. Easy 
to install and quick to 
meet rapid and wide load 
swings, it makes poss- 
ible sustained operation 
for long periods with 
little maintenance, and is 
readily accessible for 
inspection and cleaning. 
The boiler is designed 
for burning either oil or 
gas or a combination of 
the two fuels. If a dual- 
fuel burner is installed 
with the unit, the boiler 
owner is afforded the 
opportunity of taking 
advantage of prevailing 
fuel market conditions. 
The option is partic- 
ularly applicable in areas 
where both the availa- 
bility and prices of fuel 
are subject to consider- 
able fluctuation. The 
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stand-by fuel is instantly available with the dual- 
fuel burner, since one fuel can be lighted from the 
other. This avoids either a boiler outage or a 
drop in steam pressure when fuels are changed. 
The burners and wind box are centrally placed 
to obtain maximum accessibility, control and 
adjustment, permitting the boiler operator to 
observe all burners from one location and adjust 
any burner without going completely around 
the unit. 

The new unit employs the firm’s “* Cyclone ”’ 
steam separators. Separating the steam and 
water so completely that only steam-free water is 
recirculated, these separators produce a maximum 
of circulating heat at all ratings, thus protecting 
the boiler tubes against overheating and possible 
burn-out. The equipment ensures reliable 
circulation under all conditions by providing a 
more stable and accurate water gauge drum level 
at all loads. It also supplies clean, dry steam at 
all designed ratings and with normal boiler water 
concentrations. 


Torsional Wave Delay Lines 


A DELAY line capable of providing a long delay 
in a small space has been developed at the Bell 
Telephone Laboratories. Known as a spiral 
coiled wire torsional wave delay line, it permits 
the clear resolution of 10 microsecond pulses 
spaced 20 microseconds apart. Delay lines are 
useful in many applications such as computer 
memories, trigger delay circuits, range-measure- 
ment circuits in radar installations and in pulse 
decoding systems for electronic switching. The 
packaging of these delay lines in a small volume 
is important. The present delay line consists 
essentially of a length of 0-038in diameter wire 
made of an alloy called “* Vibralloy’’ which has 
been coiled into a flat spiral to conserve space. 
Vibralloy is a ferro-magnetic alloy developed at 





Torsional wave delay line with spiral coiled wire and 
ceramic torsional transducers 


the Bell laboratories and is used on account of 
its high mechanical Q and low temperature co- 
efficient of delay. Torsional waves are trans- 
mitted through the Vibralloy wire at about 
2:68 x 10°*cm per second, making the theoreti- 
cal delay about 3-72 microseconds per centi- 
metre. In one experimental line, a 15ft length of 
wire exhibited a delay of 1-65 milliseconds at 
840 kc/s. The wire was coiled into a spiral about 
4in in diameter and then heat treated at 500 deg. 
Cent. for 14 hours. Specially designed ceramic 
torsional transducers are used to inject and 
detect the torsional waves. These transducers 
limit the bandwidth of the system to about 11-5 
per cent. The total insertion loss for the 1-65 
millisecond line was 9 dB, of which 6 dB was 
line loss and 3 dB represented conversion loss in 
the transducers. The bandwidth was about 
100 kc/s. A number of experimental delay lines 
have been built using this technique. The results 
indicate that such delay lines are small in size, 
rugged, reliable, and relatively insensitive to 
moderate changes in temperature. 
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Personal and Business 


Appointments 


Mr. D. G. McCANCe has been appointed secretary 
of John Allan and Co. (Glenpark), Ltd. 
Mr. R. J. QuiGLey has been appointed manager of 
* the aircraft sales division of Field Aviation Company, 
Ltd. 


THe Ministry OF TRANSPORT AND CiviL AVIATION 
the appointment of Lord Dynevor 


has announced 
as chairman of Milford Haven Conservancy Board. 


Mr. E. Sevmour-Semper, M.I.Mech.E., director 
of Hancock and Co. (Engineers), Ltd., has been 
elected president of the British Acetylene Association. 

Mr. J. L. Rircnie, M.LMech.E., has been 

inted personal assistant to the managing director 
the Consolidated Pneumatic Tool Company, Ltd., 
with effect from July 1. 

A.E.1. Lamp AND LiGutinGc Company, Ltd., has 
announced that Mr. J. E. Sutton has been appointed 
Newcastle area superintendent in succession to Mr. 
F. C. Chown who has retired. 


Siemens Epison Swan, Ltd., announces that 
Mr. K. S. Estlin has been appointed cable sales 
manager. Mr. J. A. E. Trinder has been appointed 
to succeed him as London district manager. 

Mr. ALLAN C. Cooper, general sales manager of 
LT.D., Ltd., has been elected president of the British 
Industrial Truck Association. He has also been 

inted to the British National Committee of the 
Federation Europeene De La Manutention. 


Cimex-FRASER Tuson, Ltd., announces that Mr. 
F. J. Elvy has resigned from the board of directors. 
Mr. E. W. R. Mason, chairman, has taken over the 
duties of managing director, and Mr. D. J. Taysom, 
a director, has been appointed general manager. 

THe CeNnTRAL ELectriciry GENERATING BOARD 
has appointed Mr. W. T. Bamford, A.M.Inst.C.E., 
A.M.L h.E., Mr. J. Harvey, A.M.I.Mech.E., 
and Mr. W. H. Foster, A.M.LE.E., to be chief 

tion engineers (operation) of the London, the 
uth Eastern and the Yorkshire divisions, respec- 
tively. 

AWELING-BarForp, Ltd., states that Mr. J. L. 
Ritchie has resigned from the board of directors to 
take up an appointment with Consolidated Pneu- 
matic Tool Company, Ltd. Mr. G. M. Warren has 
been appointed a director, and Mr. W. Morris and 
Mr. E. B. Watkin, local directors, with effect from 
July 1. 

THE YALE AND TOWNE MANUFACTURING COMPANY, 
British Divisions, announces the appointment of 
Mr. John O. Sewell as assistant general manager. 
Mr. Sewell retains his title of comptroller, in addition 
to his duties as assistant general manager of the 
British lock and hardware division and British 
materials handling division. 

Concrete, Ltd., has announced that Mr. J. G. 
Ambrose and Mr. C. B. Mathews, chairman and 
deputy chairman, have retired from the board. They 
have been succeeded by Mr. K. M. Wood and Mr. 
T. S. Lucas, joint managing directors. Mr. T. H. G. 
Mathews, Mr. J. Swale and Mr. G. Wigglesworth 
have been appointed directors. 

SAMUEL Fox AND Co., Ltd. has announced that 
Mr. E. Hampshire, technical superintendent, spring 
manufacture, has been appointed production con- 
troller in succession to Mr. D. A. Hopkins who is 
joining the department of operational research and 
cybernetics of the United Steel Companies, Ltd. 
Mr. A. Aspinall has been appointed liaison engineer 
(springs). 

Foster-WHEELER, Ltd., has announced the appoint- 
ment of Mr. C. H. Verity, M.I.Mech.E., 
M.I.Mar.E., as manager of the steam division in 


succession to Mr. W. Sampson, M.I.Mech.E., 
M.1.Mar.E., who has retired from the post. Mr. 
Sampson remains a director of the company. Mr. 


L. K. D. Wood, M.I.Mar.E., has been appointed 
marine manager and Mr. L. J. Culver, A.M.L.Mech.E., 
A.M.L.Mar.E., assistant marine manager. 


Dr. D. T. A. TOWNEND, past-president and 
Melchett medallist of the Institute of Fuel, is 
to be one of the first recipients of the gold medal of 
the Institut Francais des Combustibles et de L’ Energie, 
a new foundation of the French Institute, designed 
to ise outstanding scientific achievement in the 
field of utilisation of fuel and power. As the first 
eminent British fuel technologist to be so honoured, 
he will receive the award at a ceremony in Paris in the 
autumn. 

LONDON TRANSPORT announces that arising from 
the retirement of Mr. H. Carter, A.M.LC.E., 
M.LStruct.E., new works engineer, the following 
appointments have been made: Mr. A. C. Edrich, 


A.M.LC.E., civil engi (maintenance) ; Mr. H. G. 
Follenfant, M.LC.E., new works engineer; Mr. 
L. E. Hawkins, M.1.C.E., M.LStruct.E., civil engineer 
(general) ; Mr. H. Chanter has been made an officer 
of the ve, retaining the title of permanent way 
engineer. 


Business Announcements 


LEVERTON OF LeeEps, Ltd., has opened a new depot 
and showroom at Gelderd Road, Gildersome, near 


H. Newsum Sons Anpd Co., Ltd., has moved its 
London office to 20, Eccleston Street, London, 
S.W.1 (telephone, Sloane 9702). 


Aero Researcu, Ltd., Duxford, Cambridge, states 
that on June 30 the name of the company will be 
changed to CIBA (A.R.L.), Ltd. 


Mr. L. OLORENSHAW, a director of the Taylor 
Woodrow Group is to leave London by air on June 28 
to visit the group’s Canadian interests. 


R. B. PULLIN AND Co., Ltd., Phoenix Works, Great 
West Road, Brentford, Middlesex, has acquired the 
thermostat business of Cyril Kieft and Co., Ltd. 

A.E.I. LAMP AND LIGHTING ComPANY, Ltd., states 
that its Newcastle area stores at Tennant Street, 
Stockton-on-Tees, has been moved to Short Street, 
Middlesbrough. 


STEELE AND COWLISHAW, Ltd., has moved its 
London office from High Holborn to Westwood 
House, Swallow Street, Piccadilly, London, W.1 
(telephone Regent 8301). 


REDLAND Ho pincs, Ltd., announces that Chap- 
man Levasseur and Partners, Ltd., and Moore and 
Ellis (London), 1946, Ltd., are now members of the 
engineering division of its group. 

Borax CONSOLIDATED, Ltd., states that with effect 
from June 30, the address of its Midlands Branch sales 
office will be Griffin House, 18-19, Ludgate Hill, 
Birmingham, 3 (telephone Central 2328). 

A. A. Jones AND SHIPMAN, Ltd., Narborough 
Road South, Leicester, states that it has acquired the 
sole selling rights for the “* Matheys”’ jig boring 
machines for the U.K. and certain other territories. 


Remp.oy, Ltd., has announced that its sponsorship 
arrangement with Igranic Electric Company, Bedford, 
is to be extended, and that its workers are now to 
assemble the company’s new range of heavy duty 
oil-tight control units. 

ENGLISH CLOCK SYSTEMS AND SMITHS INDUSTRIAL 
INSTRUMENT DiviIsiON (members of the Smiths 
Group of Companies) have announced the opening of 
combined showroom and offices at 184, Corporation 
Street, Birmingham, 4 (telephone, Central 8737). 


Contracts 


Firm CooLinGc Towers (1925), Ltd., Brentford, 
has received a contract from the Central Electricity 
Generating Board for four natural draught cooling 
towers for Rugeley generating station, Staffordshire. 
The value of the contract is over £750,000 and the 
work will be carried out in collaboration with 
J. L. Kier and Co., Ltd. 


THE GENERAL ELecrric CompPANy, Ltd., has 
received a contract from the National Coal Board 
to install a new coal preparation plant at Aberpergwm 
Colliery, South Wales. This contract, which is 
valued at over £650,000, includes, in addition to the 
actual cleaning machinery, conveyors, screens, 
pumps, electric motors, switchgear and cabling, as 
well as the complete lighting installation. 

G. AND J. Weir, Ltd., of Glasgow, has received 
an order from the English Electric Company, Ltd., 
for ten electrofeeders for Hinkley Point nuclear 
power station, which is to provide a net electrical 
output of SOOMW. The order includes eight main 
feed pumps, each discharging 1,150,000 Ib per hour 
at 882 lb per square inch, and two emergency pumps, 
each with an output of 120,000 lb per hour at 882 Ib 
per square inch. 


C. A. Parsons AND Co., Ltd., Heaton Works, 
Newcastle upon Tyne, has received a contract for 
seven single-phase a transformers, for the 

ountain Hydro-Electric Authority, Aus- 
tralia. The transformers will each have a rating of 
SOMVA, being designed to operate in two three-phase 
banks with one unit acting as a standby. Each bank 
will transform the output of two generators through 
independent delta-connected |.v. windings, and will 
up from the r voltage to the transmission 
system voltage 7; 


BABCOCK AND WiLcox, Ltd., has received a con- 
tract, of a total value approaching £1,000,000, from 
the Central Electricity Generating Board, for the 
whole of the coal, ash and dust-handling installation 
at the new Northfleet power station, near Gravesend, 
Kent. The installation will serve ultimately a total 
of six pulverised-coal-fired boilers, each supplying 
steam to a 120MW turbo-generator. The coal 
plant, with a capacity of 1600 tons per hour, will 
handle the seaborne coal from the Thames quayside, 
via belt conveyors, to the boiler house or out to the 
coal store. The dust-handling system, capable of 
dealing with 210 tons per hour, will convey the dust 
from the dust-collection points over a distance of 
2600ft to the storage bunkers, where it will be wet- 
conditioned for disposal by lorry. 


Miscellanea 


MACHINE Too. DEMONSTRATION.—A machine tool 
demonstration organised by Newman Industries, Ltd., 
Yate, Bristol, will be held at Manchester on July 9 
and 10. The main purpose of this exhibition is to 
introduce to the British market a Heid copying lathe 
which has variable centre heights. Other machine 
es imported from the Continent will also be on 
snow. 


DoppLer PERFORMANCE.—Marconi’s Wireless Tele- 
graph Company, Ltd., recently carried out some 
trials to assess the performance in adverse conditions 
of the frequency-modulated lightweight Doppler 
navigator, intended for civil aircraft. The aircraft 
used was an English Electric ** Canberra,”’ and alti- 
tudes of 45,000ft were achieved without loss of signal 
at 400 knots. With the sea smooth and wind below 
5 knots performance was satisfactory, and with a 
surface wind of 10 knots normal functioning con- 
tinued at bank angles up to 45 deg. It is now con- 
sidered that the specified performance of the A.D.2300 
Doppler navigator, altitudes between S50ft and 
50,000ft and sea conditions Beaufort scale 2 or 
rougher, will be realised in airline service. 


BusBLE CHAMBERS.—The Charles Vernon Boys 
Prize is to be awarded to Dr. D. A. Glaser, of the 
University of Michigan, U.S.A., at a meeting of the 
Physical Society on Thursday, July 10. The meeting 
is to be held at the National Institute for Research in 
Nuclear Science, Atomic Energy Research Estab- 
lishment, Harwell, Berkshire, and Dr. Glaser will 
give a talk. In this he will describe early experi- 
ments, emphasising particularly the underlying 
principles of bubble chambers. He will report recent 
developments in technique, and survey existing kinds 
of chamber and their special merits for experiments 
in high-energy physics. Finally, he will give some 
recently-obtained results from the observation of 
elementary particles by means of bubble chambers. 


TRANSPORTABLE AIR COMPRESSOR.—There has been 
evolved by Alfred Bullows and Sons, Ltd., Long 
Street, Walsall, Staffs, a version of the ** Hydrovane ” 
compressor for installation on the Austin ** Gipsy ”” 
(page 325, February 28 last). The compressor 
occupies part of the vehicle floor space and is carried 
by a frame that replaces the hinged tail board : it is 
belt driven from a pulley on a fore-and-aft axis that 
replaces the right-angle drive illustrated previously 
on the power take-off. Since the vane-type compres- 
sor gives rise to no serious pressure fluctuation, no 
receiver is necessary : the only external plumbing is 
a pipe carrying delivery pressure to an engine speed 
control. It is claimed that between no load and 
full load the pressure change is only 2-3 lb per square 
inch: at 100lb per square inch the compressor is 
rated at 60 c.f.m. at 2400 r.p.m. continuously and 
75 c.f.m. at 3000 r.p.m. intermittently. 


SPECIAL PROJECTION WELDING MACHINE.—-A twin- 
head projection welding machine equipped with a 
magazine feed has been developed by the British 
Federal Welding and Machine Company, Ltd., 
Dudley, Worcs, for welding bearing reinforcement 
collars on the front suspension pressings of a German- 
built motor vehicle. The elliptical-shaped collars 
are delivered to the machine, preloaded in quick- 
release magazines which are readily plugged into the 
feed mechanism. This mechanism feeds the com- 
ponents in turn to the correct position relative to the 
pressing, at which point they are | and rigidly 
held in position while the moving electrode heads are 
energised to perform the welding operation. With 
the twin-head machine four pairs of reinforcement 
collars are welded in two operations. Movement of 
the main pressing between the two stations is entirely 
automatic, and as soon as the welding sequence on 
one half has been completed the component is indexed 
to the second welding station and four collars are fed 
into position and welded. The ine then returns 
the completed assembly to a central unloading posi- 
tion, at which point it is ejected. 
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British Patent Specifications 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. When an 
abridgment is not illustrated the specification is without drawings. 
The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of publication of the 
complete specification. Copies of specifications may be obtained 
at the Patent Office Sales Branch, 15, Southampton Buildings, 
Chancery Lane, W.C.2, 3s. 6d. each. 


VALVES 


796,016. February 25, 1955.—-DECOMPRESSION 
VALves, Electraulic Presses, Ltd., Electraulic 
Works, Rodley, near Leeds, and Frank 
Hathorn Towler, of the company’s address, 
being legal representative of John Maurice 
Towler (deceased). 

The invention relates to decompression or exhaust 
valves of the kind which are used to release the 
liquid in a hydraulic press cylinder prior to opening 
the prefill-exhaust valve for the return stroke of the 
press ram. Referring to the drawing, the decom- 
pression valve has an actuating spindle A and a 
mushroom head B and it is mounted concentrically 
in the head of a prefill-exhaust valve C in the end of 
the press cylinder at D. The decompression valve 
head B is surrounded by a cylindrical shroud E 
forming an integral extension on the underside of 
the prefill-exhaust valve C. The shroud E has a 
number of radial passages F which in the illustrated 
example are arranged on a helix. Thus, as the valve 
head B is moved downwards, the passages F are 
uncovered consecutively and the compressed liquid in 
the press cylinder has access through ports G in the 
prefill-exhaust valve C to the prefil! tank H to gradu- 
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ally release the liquid at a controlled rate. A similar 
effect may be obtained by disposing the radial pas- 
sages F in a series of rows one below the other so 
that as the decompression valve head B opens it 
uncovers each row of passages in turn. As shown, 
the decompression valve is opened against the 
pressure in the press cylinder by hydraulic pressure 
acting against an enlarged ram head J, the area of 
which is greater than the area of the valve B which is 
exposed to the pressure within the press cylinder. 
The head J works in a cylinder K and coacts with the 
inner end of the actuating spindle A of the decom- 
pression valve through a ram L. The return or 
closing movement of the decompression valve is 
effected by a spring M. It will be understood that 
the embodiment illustrated is designed for a down- 
stroking press and therefore both the prefill-exhaust 
valve and the decompression valve are opened by 
being moved downwards into the press cylinder. 
However, such valves may be mounted horizontally 
for a press ram and cylinder acting horizontally or 
vertically upward for the cylinder of an upstroking 
press without departing from the invention.— 
June 4, 1958. 


RAILWAY ENGINEERING 


795,578. September 18, 1956.—Tie Rops FoR 
Raitway Brakes, Svenska Aktiebolaget Broms- 
regulator, Adelgatan 5, Malmo, Sweden. ( Inven- 
tor : Ingmar Vallentin Larsson.) 

The invention relates particularly to railway com- 
pressed air and vacuum brakes. The tie rod shown 
in the drawing is made up of two parts, A and B, 
each with one of the two ends of the tie rod. These 
ends are in the form of heads C and D, each with a 
hole for pivotal connection in a compressed air or 
vacuum brake rigging. The lost motion of the tie 
rod is provided for by the two rod parts A and B 
being relatively movable longitudinally of each other. 
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The ends of the two rod parts slide one within the 
other. These ends are formed as cylindrical socket F 
and as a cylindrical spigot, respectively, with the 
spigot entering the socket and sliding therein in a 
similar manner to a piston in its cylinder. The 


spigot has two portions G and H of an outer dia- 
meter corresponding to the internal diameter of the 
cylinder formed by the socket F. These portions are 
separated by a groove J of reduced diameter, formed 
as a recess in the spigot. Remote from both its ends 
and preferably in its upper side, the socket F has 
Inserted through this opening is a 


an opening K. 





bifurcated abutment member L which is movable, 
in a path substantially radial to the longitudinal 
axis of the tie rod, into and out of an operative posi- 
tion in which it projects into the recess provided 
for in the spigot by the groove J, and straddles and 
rides in the latter. When in this operative position, 
the abutment member L acts as an axial spacer 
between a shoulder M which is formed by the free 
end portion G of the spigot and forms one end wall 
of the recess in the spigot, and a shoulder N which 
is formed by one of the axially spaced end walls of 
the opening K that is next to the open free end of 
the socket F, and preferably in part also by an end 
wall O of an internal groove P in the socket F immedi- 
ately inside the end wall of the aperture K. In the 
form of the invention shown in the drawing, the tie 
rod is adapted for use in the brake rigging of vacuum 
brakes, and the movable abutment member L is 
adapted to be operated by a vacuum servomotor 
supplied from the vacuum brake system through a 
valve operated in response to the load of the vehicle. 
In the construction shown, this vacuum servomotor 
comprises a diaphragm R of rubber, clamped at its 
periphery between a seat formed on the outside of 
the socket F around the aperture K and a cap-shaped 
cover with an opening for the connection of a flexible 
pipe, through which the chamber walled by the 
diaphragm and the cover is supplied with vacuum or 
vented to the atmosphere through the valve operated 
in response to the vehicle load. The movable abut- 
ment member L is secured to the diaphragm by a 
screw and is operated by the movements of the 
diaphragm on connection of the chamber to a source 
of vacuum or to the atmosphere. A spring in the 
cover biases the diaphragm with the abutment 
member into the shown operative position in which 
the abutment member reduces the lost motion of the 
two rod parts in relation to each other. On vacuum 
being admitted to the side of the diaphragm facing the 
cover, the atmospheric pressure on the other side 
moves the diaphragm with the abutment member 
into inoperative position, that is out of the path of the 
spigot sliding in the socket. In use, when the abut- 
ment member is in its operative position, as shown in 
the drawings, and a pull is exerted on the tie rod, the 
two parts of the rod move apart. The movement is, 
however, only siight and takes place until the shoulder 
M engages with the right-hand face of the member L 
and the left-hand face of the member L engages with 
the shoulder N. Further movement between the 
parts of the tie rod is then prevented and the pull is 
transmitted through the rod. When, however, a 
vacuum is applied, the abutment member is moved 
upwards to its inoperative position and the spigot 
is free to slide in the socket so that the rod parts 
move relatively to each other and no pull is trans- 
mitted.—May 28, 1958. 


GAS AND OIL ENGINES 


796,014. October 29, 1954.—INTERNAL COMBUSTION 
ENGInes, Mirrlees, Bickerton and Day, Ltd., 
Hazel Grove, Stockport, Cheshire. ( Inventor : 
Charles Frederick Barnard.) 

An object of the invention is to provide means 
whereby an can operate as a spark ignition 
gas engine, or alternatively, as a compression ignition 
oil engine without interrupting the operation and 
without removing or adding any parts to the engine. 
A still further object of the invention is to enable the 
selection of fuel to be effected by a normally operable 
change-over gear or automatically when the gas 
pressure falls below or rises to predetermined levels. 
In carrying the invention into effect according to 


993 


one convenient form illustrated in the drawing, as 
applied to a four-stroke engine, a cylinder has 
One or more air inlet valves A and exhaust valves B, 
one gas inlet valve C, one spark plug D, and one 
fuel E. water-cool 


to actuate either a gas 
throttle valve under control of fuel governing gear, 
or actuating gear for a fuel oil pump under control 
of the governing gear according to whether the 
engine is to run on gas or oil fuel. Both a fuel pump 
rack rod F and an air ard gas throttle valve control 
shaft G are loaded towards inoperative positions. A 
single lever H which is connected to the governor by 
a rod J is adapted to operate a lever K or bell crank 
lever L alternatively through rollers M or N which 
are connected to a two-pin crank disc O by links. 
The rollers M and N are carried respectively on links 
Rand S connected to the disc O by crank pins which 
are 180 deg. out of phase with each other. In order 
that the engine may run on oil fuel, a lever 7 fast 
with the disc O is put in the position shown in the 
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drawing. The governor, which is connected to lever 
H ry rm fp A then a: y ye lever H, roller M 
and lever K and upon t pump rack through 
link V and rod U. The gas throttle valve remains 
closed under these conditions but for switching over 
to run on oil fuel an over-riding gear may be provided 
from the fuel governing gear to fully open the air 
throttle valve and to a it in this fully open position 
at all times when operating on fuel oil. If the engine 
is to run as a gas engine, the lever T is turned through 
180 deg. so that the roller N is brought into its working 
position. The governor, which is connected to lever 
H through rod J, then acts through roller M upon 
bell crank lever L and effects control of the gas 
and air throttle valves by movement of the shaft W. 
The fuel pump is also put out of operation by lifting 
the fuel eae cam followers clear of the cams.— 
June 4, 1958. 


BURNERS AND SPRAYERS 


795,887. July 26, 1955.—MeTHOD oF AND Devics 
FoR BuRNING Fuets, Farbenfabriken Bayer 
Aktiengeselischaft, Leverkusen-Bayerwerk, Gere 
many. 

The invention provides a combustion device for 
burning powdered or liquid fuels, comprising a 
combustion chamber, a centrally arranged inlet pipe 
for supplying fuel and air to the combustion chamber, 
within the pipe means for imparting a whirling 
motion to the fuel/air mixture wing through the 
pipe. The device shown in the drawing is adapted 
for coal dust firing. The coal dust is mixed with 
carrier air in an inlet pipe A, which also imparts a 
whirling motion to the fuel/air mixture ; secondary 
air for combustion is introduced tangentially into a 


AR AND COM DUST 





portion F with a cross-section wider than the outlet 
opening of the chamber B, and a stationary eddy G 





is passed 
through a jacket space K which surrounds the burner 
block. Another cooling medium, for example, a 
liquid fuel which is to be i can be used 
instead of air. If oil is used instead of coal dust as 


porised. The 

resulting vapours are conveyed from the eddy to the 
flame of the combustible hi If the ce Ac 
ture is kept sufficiently high, it is even possible to 
ore 2 last ition products formed 


fractions by means of a suitable medium, for example, 
air or liquid, in order to prevent the ceramic material 

ing overheated. The fuel supply pipe A is 
i and has a construction adapted to 
the fuel being used at the time. It is arranged so as 
to be displaceable axially relatively to the combustion 
chamber. In order to carry away the liquid slag 
formed when the burner is being used as a coal dust 
burner, incisions L are formed in the annular portion 
of the combustion chamber. The combustion device 
illustrated in the drawing is provided with an igniting 
means M, an inspection opening N, and an opening 
O for additionally injecting combustible dusts, 
liquids or gases into the annular portions F.— 
June 4, 1958. 


ELECTRICAL ENGINEERING 


795,543. August 15, 1955.—FLAMEPROOF MOUNTED 
Evectric Switcues, J. A. Crabtree and Co., 
Ltd., and Edward Middleton, of the company’s 

at Lincoln Works, Lincoln Road, 
Walsall, Staffordshire : 

The invention relates to improvements in flame- 
proof-mounted push-button ted electric switches 
and has for its object to provide an improved arrange- 
ment of compact construction for facilitating removal 
and replacement of a switch, and for enabling the 
cables to be readily connected to the terminals. 
Referring to the drawing, a cast iron casing A has a 
wall B for separating a terminal chamber C from the 
switch chamber D. This chamber has a removable 
closure plate E bolted to the casing. The terminal 
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chamber with screwed conduit entries F has a remov- 
able closure plate G. Extending through the wall B 
are ferrules H, to which are attached lengths of 
flexible cable J for connecting the switches K in the 
chamber D to the terminals in the chamber C. The 
ends of the cables are clamped to the switch terminals 
L. The switches, which are constructed in accordance 
with Specification No. 730,986, are fitted on an 
insulating plate M. By removing screws, the plate M 
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with the switches can be removed from the chamber 
for inspection or replacement. The switch operating 
plungers N are also removable from the front closure 
plate E and may be provided with mushroom heads 
for self-resetting or for automatic locking in the 
“ off ’’ position, and hand resetting.—May 28, 1958. 


British Standards Institution 


All British Standard Specifications can be obtained from the 
Sales Department of the Institution at 2, Park Street, London, W.1. 


WATERPROOF ELECTRIC LIGHT FITTINGS 

(INCLUDING WATERTIGHT, SUBMERSIBLE, 

HOSEPROOF, SPLASHPROOF AND WEATHER- 
PROOF FITTINGS) 


No. 97 : 1958. Price 4s. 6d. This revised edition 
of B.S. 97 classifies waterproof fittings according to 
the type of enclosure and the degree of protection 
against the entry of water ap riate to the condi- 
tions of use. It applies to fittings enclosing either 
tungsten filament or electric discharge lamps operating 
at not more than 250V ; it does not, however, apply 
to street lighting ey which are dealt with in the 
separate standard B.S. 1788, “ Street-Lighting 
Lanterns.” The oe specifies general require- 
ments and tests for electrical safety. There are also 
special tests for each of the five separate types of 
enclosure specified—‘ watertight,” ‘‘ submersible,” 
“‘ hoseproof,”’ “ splashproof *’ and ‘ weatherproof.” 
The weatherproof, splashproof and hoseproof fittings 
are subjected to “* falling water ” and “ splash ”’ tests 
of increasing severity according to the intended con- 
ditions of use. (Hose) f fittings, sometimes termed 
“ jetproof,” are suitable for garages, &c., where jets 
of water under pressure may strike the fitting.) The 
watertight and submersible fittings are both suitable 
for use under water. The latter type is tested for 
> ee for permanent submersion up to a depth 
of 10ft. 


REVERSIBLE CONNECTORS FOR PORTABLE 
ELECTRICAL APPLIANCES 


No. 562 : 1958. Price 5s. A British standard is 
now under consideration for a new type of connector 
rated at 10A in which the earthing contacts are not 
exposed and which is not reversible ; but the many 
existing appliances which now use the B.S. 562 revers- 
ible type of connector makes it necessary to retain this 
product as a standard type. It has therefore been 
decided to publish this revision of B.S. 562 : 1934, 
in which a number of modifications have been made 
in order to provide a greater margin of safety. The 
current rating of the connector has been increased 
from 74A to 10A at 250V, and it is required to be 
suitable for use on heat generating appliances in 
which the temperature of the contact pins of the 
inlet socket does not exceed 150 deg. Cent. 

The new publication specifies requirements for 
dimensions, materials and performance. Among the 
tests laid down are those for the effectiveness of 
current-carrying and earthing contacts, and there is a 
mechanical shock test, to be made in conjunction 
with a heat-resistance test. One of the standard’s 
four sections is devoted to marking requirements. 


LIETERMINATION OF TETRAETHYL LEAD IN 

GASOLINE(HYDROCHLORIC ACID METHOD), 

DETERMINATION OF WATER ANDSEDIMENT 
IN CRUDE AND FUEL OILS 


Nos. 2878: 1957, (Price 3s.) and 2882: 1957, (Price 
43.) These publications have been issued in order to 
give national standards status to methods of test 
published by the Institute of Petroleum. They 
specify requirements for the apparatus, the reagents 
to be used, and the procedure for carrying out the 
tests. The methods of calculating and reporting result 
are also laid down. 

The methods specified in the new standards are 
technically identical with Institute of Petroleum 
specifications IP 96/75 and IP 75/57. 


TEST CODE FOR ACCEPTANCE TESTS FOR 
STEAM TURBINES 


No. 752: 1958. Price 15s. This revised British 
Standard test code provides a means of verifying the 
guarantees given by manufacturers of plant made in 
accordance with B.S. 132, “Steam Turbines.” In 
general, claims in a guarantee which require verifica- 
tion are those dealing with output, steam consumption 
speed regulation and emergency governor operation 
—all or any combination of which may be tested 
according to the circumstances. The test code was 
first published in 1937 ; it was based on the Inter- 
national Electrotechnical Commission publication 
No. 46, Rules for Acceptance Tests (on Steam 
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Turbines). A second edition was published in 1940, 
containing supplementary notes on instruments and 
methods of measurement based on I.E.C. publication 
No. 46A. In this third edition (85 pages, illustrated) 
the layout has been amended to facilitate reference, 
and an index has been added. 

Many improvements have been made in the tech- 
nical content of the code. They stem from progress 
made and experience gained during the past seventeen 
years—in the use of higher steam pressures and 
temperatures in modern plants, the introduction of 
hydrogen-cooled generators, the advance in instru- 
mentation and test techniques, and so on. Other 
changes have been made to bring the code into line 
with requirements of recent British standards. 


Launches and Trial Trips 


CRAIGLEITH, tug; built by Henry Robb, Ltd., for 
the Commissioners for the Harbour and Docks of 
Leith ; length between perpendiculars 88ft, breadth 
moulded 25ft, depth moulded 12ft 6in; mean 
draught 10ft ; electric windlass, two spring towing 
hooks, one 35kW diesel-driven generator, one 25kW 
diesel-driven generator, Crossley eight-cylinder, two- 
cycle, diesel engine, 835 b.h.p. at 450 r.p.m. Launch, 
April 3. 

GARRYBANK, cargo liner; built at Belfast by 
Harland ana Wolff, Ltd., for Andrew Weir and Co., 
Ltd. ; length between perpendiculars 450ft, breadth 
moulded 62ft 6in, depth to upper deck 38ft 6in, gross 
tonnage 8700 ; two complete steel decks, five main 
cargo holds, one 25-ton, two 10-ton, twelve 5-ton and 
two 3-ton derricks, electric winches ; three 175kW 
diesel-driven generators ; Harland and Wolff, two- 
stroke, single-acting, opposed piston, oil engine, six 
cylinders, 620mm diameter by 1870mm combined 
stroke, 118 r.p.m. Trial, April 3. 

San EpMUNDO, oil tanker ; built by the Furness 
Shipbuilding Company, Ltd., for the Eagle Tanker 
Company, Ltd. ; length between perpendiculars 525ft, 
breadth moulded 71ft, draught 30ft 6in, deadweight 
18,075 tons; twenty-seven cargo vil tanks, one 
main cargo pump room, three 700 tons per hour 
turbo-centrifugal pumps, three 150 tons per hour 
vertical duplex stripping pumps ; two 325kW turbo- 
generators, one 150kW diesel-driven generator ; one 
set of Richardsons, Westgarth double reduction 
geared turbines, 7500 s.h.p. at 100 propeller r.p.m., 
two Foster-Wheeler “‘ D”’ watertube boilers provide 
steam at 4501b per square inch and 750 deg. Fah. 
Trial, April 15. 


Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tion should reach this office not later than a fortnight before the 

meeting. In all cases the TIME and PLACE at which the meeting is 
to be held should be clearly stated. 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 


Sat., June 28.—SouTH WALES BRANCH: A 
Street, Cardiff, Annual General Meeting, 


el Hotel, Westgate 
p.m. 


INSTITUTE OF BRITISH FOUNDRYMEN 


Wed., July 2.—LONDON BRANCH : Visit to the British Moulding 
Machine Company, Ltd., Faversham, Kent, 9.30 a.m. 


INSTITUTION OF MINING ENGINEERS 


Wed. to Fri., July 2 to 4.—Grand Hotel, Colmore Row, Birming- 
ham, Summer Meeting. 


INSTITUTION OF NAVAL ARCHITECTS 
Mon. to Fri., June WO to July 4.—Summer Meeting in Paris. 


PHYSICAL SOCIETY 


Fri. and Sat., July 4 and 5.—Oprtica Group: Department of 
Glass Technology, Sheffield University, “‘ Elmfield,’’ Northum- 
berland Road, Sheffield, 10, Summer Provincial Meeting. 


PLASTICS INSTITUTE 


Thurs., July 3.—Dorchester Hotel, Park Lane, London, W.1, 
Annual Tendheon and Presidential Address, J. C. Swallow. 


ROYAL INSTITUTION OF CHARTERED SURVEYORS 


Tues. to Sat., July 1 to $.—The University, Exeter, Annual 
ay ey “ The Development of Land as an Investment for 
uture.”” 


Advanced Engineering Courses 


ications of Tue UNIVERSITY OF NoTTINGHAM, 
ARTMENT OF MECHANICAL ENGINEERING, University Park, 
Nottingham. One week’s residential course, Monday to 
Friday, September 15 to 19. Course, including notes, ten 
guineas. Accommodation, eight guineas. 
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EJECTOR CONDENSERS = ;rancis CAIRD INC. 


420 Lexington Ave., 
THE MOST ECONOMICAL MEANS New York. 17, N.Y. 











OF CONDENSING STEAM 
& VAPOUR FROM ENGIN ES, _ establishment, upg at Grand omer Terminal, 

in Central New York (with branches in Mid-West and 
associate companies Toronto, Montreal, Vancouver) was 
set up largely to further the sale of British and European 
equipment for Oil, Chemical, Marine, Process, and Power 


TURBINES, EVAPORATORS, | Etc. 


VACUUM UP TO 28 INCHES 
Generating Industries. 





NO AIR PUMP—NO TUBES Manufacturers, who feel that a close contact in all or 
any of these areas would be to their advantage, are 
SIZES:—120 TO 50,000 LBS. PER HOUR Pine . ; 
invited to submit details to : 


FRANCIS CAIRD LIMITED 


Africa House, Kingsway, London, W.C.2. 


LEDWARD & BECKETT LTD. 


PARLIAMENT MANSIONS, 
ABBEY ORCHARD STREET, Milburn House, Dean Street, Newcastle. 


LONDON, S.W.1. National House, St. Ann Street, Manchester. 


PHONE: ABBEY 5429 

































CYLINDERS 
VESSELS - CONES 


ALL FABRICATIONS 





“Cirscale 


With a scale length of S feet, bold figures and internal 


Modern Conveyors 





ilumination, this instrument can be read accurately at 
iderable di it plies fully with BSS 89/1954 
and combines ample power with high sensitivity. It is R 
itable for indicating Amps, Milliamps, Volts, R.P.M. or : LIMITED 


Frequency, or any value which may be converted into one 


. Single or double si m s available 
of these. Single or double sided models availab; ADDERBURY EAST NR. BANBURY, OXON 
Telephone: ADDERBURY 238 




















THE RECORD ELECTRICAL CO. LTD - ‘CIRSCALE’ WORKS - BROADHEATH - ALTRINCHAM - CHESHIRE 
n+ 
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Pipework 
Specialists 


For over |10 years 
we have specialized in 
the manufacture of 
CAST IRON PIPES 
AND FITTINGS 





a 











ROLLING 
MILL 
OPERATORS 
REDUCE COOLANT 
CONTAMINATION BY 85°), 

BARNESDRIL magnetic coolant 


eee cutting costs separators, installed on tank in 
4 = rolling mill, at Armco Steel 
and enc bate Jb i nish 










poration, Kentucky. 


oe ety 







Seer aMNNMEt 
B The BARNESDRIL magnetic coolant separator has 
ARNESDRI now been well proven as a means of reducing costs 
and improving finish on cold rolling mills. Removal 
of impurities and contamination is continuous, as the 


coolant passes through the separator some 480 times 
AUTOMATIC MAGNETIC passes through the separator some 480 times 


in an eight-hour working day, 


COOLANT SEPARATORS matter by up to 87 per cent. 


mee Operators of cold rolling mills and similar equipment 
Cee See at ee eee en ree ee aa | are invited to write to DEPT. E22 immediately for 
l RANGE OF SIZES full details of the cost-reducing BARNESDRIL 
PUNT es cg ae ow i, Bee A ® # 10 | separator. 
| Capacity (water soluble G.P.M.) 5, 10, 20, 41, 72, 103 
ORIGINATORS OF THE DRUM TYPE MAGNETIC AND COMBINATION SEPARATORS 
Made in Great Britain. Patent No.’s 603083, 731655 and 745604, Others Pending. 


DEVONSHIRE HOUSE VICARAGE CRESCENT 


GASTON E. MARBAIX LTD #1718504. voxo0w swat 


PHONE BATTERSEA 8688 (8 lines) 








We also specialize in the 
Fabrication and 


installation of all types INNETT « CAVE ’ : 
seamen BENNETT & SAYER a as ~ a 
Established 1877 I ur rea 
ENGINEERS IRONFOUNDERS 8 


non-ferrous metals 
& GENERAL MILLWRIGHTS Hard tough threads in soft materials— 


%, & AA new threads for old in damaged com- 


ponents. Used and approved by rhe 








A Re D Aircraft industry—designed for use in 

soft metal components, wood or 

¢ plastics. Simple to use, remains perma- 
nently in place. Full range of standard 

sizes in B.S.W.: B.S.F.: B.S.P.: B.A. 

LIMITED SPECIALITY UNF: presi and Metric thread 





ck machinery t° 
c bri <a capacity 


FIRHILL (RONWORKS, GLASGOW, N.W. Mes 
Maryhill 1175-6-7 | CROSS MANUFACTURING CO. 


53 Spring Gardens 332 High Holborn wl RE (1938) LTD. - BATH - SOMERSET. 
atari Seniek Ohaes NUNS FOUNDRY, NUNS STREET Foss ross THREAD — : Combe Down 2355-8 Grams: Circe, Bath 


Plasti 
suit all clays, 
















Central 634! Chancery 3378-5907 DERBY SPECIALISTS IN THE MANUFACTURE OF 
Telegrams : BENNETT & SAYER, DERBY INSERTS _ serencine vasveintus, circus, sPRING 
Telephone : OFFICE and WORKS—45546 WASHERS, SPRINGS, ETC. 
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You’ve got a HAND FULL OF ACES... 


. in the series of die steels made by Edgar Allen for 
tablet dies. 
Whether you use the popular K9 die steel—a non- 
distorting, non-shrinking alloy steel suitable for dies 
of the greatest accuracy and yet comparatively inex- 
pensive—or our special alloy high carbon, high 
chromium, super die steel ““Double Six”, you have the 
experience of the foremost suppliers of steels for dies 
at your service. 
We shall be pleased to give you further details of the 
steels we recommend for tablet and other dies and all 
the assistance you need—please use the request form 


EDGAR ALLEN 


Photograph by courtesy of 
S T E E L Ss F O R T A B L ET D I E Ss Messrs. Manesty Machines Ltd. 



























Edgar Allen ¢ Co.Limited | ac COeememnaes 


1 

! 

IMPERIAL STEEL WORKS - SHEFFIELD - 9 ee ee 
\ ] 
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CARY FOR QUALITY FORGINGS AND PRESSINGS 


Cary, specialists in Forgings and 
Pressings, have been suppliers to 
all sections of industry for over 
100 years. The results, skill and 


capacity, competitive 





prices and service are 
assured. Cary for 


“Craftsmanship”. 


CARY 4 Mathis 


WILLIAM E. CARY, LTD., RED BANK, MANCHESTER, 4 
Tel. DEAnsgate 788! "Grams. Carybank 
Main Scottish Factory: Blantyre Industrial Estate, High Blantyre 
and at Aberdeen, Dundee, Carlisle, Salford, Stoke-on-Trent, Coventry and London 


Versatile WEavY purty 


BOX FURNACES BY 




































































e 
e 
These furnaces are true maids-of-all-work. They are ideal for vitreous enamelling ® 
annealing, case hardening, normalising, stress-relieving, or any metallurgical process. 
Fitted with atmosphere or vacuum containers they are equally good for bright annealing, « 
degassing, copper brazing, sintering, etc. 5 
@ Maximum temperature 1150°C. @ Highly efficient thermal insulation e ies 
@ Elements fitted in door, as well as @ Automatic temperature control. ‘ eiiahieadtiites 
walls, to ensure even temperature. @ Safety devices to cover all contin- operated model 
Arranged for rapid heating. gencies. ca peat . 
@ Non-distorting hearth. @ Easy maintenance. e dimensions 
54” x 24” x 18”. 
THE HEDIN RANGE OF FURNACES e a 
Aluminium Brazing, continuous or batch; Aluminium Melting, bale-out or tilting ; ® Hand-operated 
Sintering, to suit all temperatures; Continuous or batch annealing, with or without model, fitted 
atmospheres ; Forced Air Circulating; Steam atmosphere, arranged for rapid quenching ; ° with self- 
Special tungsten furnaces up to 2500°C. ; Glass annealing lehrs, continuous or batch ; e contained 
Ceramic Kilns up to 1400°C., tunnel or batch ; Carbon resistor furnaces up to 3000°C. % atmosphere 
; 7 
We shall be giod to send you full details of any of our furnaces on request. . eae pe 
more containers 
& 
HEDIN LIMITED INDUSTRIAL HEATING SPECIALISTS eID ace 
: * i 
continuous 
Commerce Estate, S. Woodford, London, E.18. Tel.: BUCkhurst 660!-3  @ production. 
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There's no better means of raising 
water from a well or borehole. The 
Beresford Submersible Pump is a 

sound, well-made pump, capable of 
long service, requiring little or no 
attention and it needs no pumphouse, 
cannot be heard and is installed out 
of harm’s way. If you want to raise 
water—for a house or a town—do 
it with a submersible pump— but 
remember that the Beresford is 
best in the long run. May we send 
you copy of leaflet PG310? 














BERESFORD 
submersible 

LRA PS 
James Beresford & Son Limited, 


Kitts Green, Birmingham 33. Telephone : STEchford 3081 
and at London, Manchester, Leeds 
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Are these hands helping you? 





The certain remedy for any paint failure lies in the capable 
hands of the technical experts who form the nucleus of our 
research division. Pinchin Johnson research laboratories provide 
a unique service to industry, devoting their attention solely to 
the creation of the best type of finish for every purpose. The 
P.J. technical representative is your direct contact with this 
unique service. 


You can rely on 


PINCHIN JOHNSON 
for Paint and Service 
PINCHIN, JOHNSON & CO., 4 CARLTON GARDENS, S.W.1 


Telephone: TRAfalgar 5600 
BELFAST - BIRMINGHAM BOOTLE BRIGHTON ~+ BRISTOL GLASGOW 
LEEDS - MANCHESTER NEWCASTLE-ON-TYNE ~ SOUTHAMPTON 








don’t be prehistoric... 


for an up-to-date approach to coils 


WESTOOL 


remember the name 


For over 30 years, Westool have been winding 
coils and, in that time, have met and overcome 
most problems. Thorough knowledge and long 
experience of coil winding, together with the 
development and use of new materials and 
methods, keep Westool out in front in this very 
specialised work. Coils currently being made 
by Westool range from some smaller than a 
threepenny piece to others containing a 4 ton 
of wire. Every one of them is subjected to 
exhaustive tests at every stage of production, 
and the coils that finally leave the Westool 
factory will do their job perfectly for a long time. 


It need hardly be said that the winding 
machines which produce such excellent coils are 
themselves very good indeed. Westool make 
identical machines to sell to industry. So, 
whether you want coils made for you, or 
machines to wind them yourself, it pays to 
remember the name—Westool. 


ST. HELEN’S AUCKLAND, 
co. DURHAM 





Telephone : West Auckland 551/5 Telegrams : Solenoid, West Auckland 
Birmingham Office: 7 Newhall Street, Birmingham 3. Telephone: Central 390/ 







N 
ll 


ul 
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Westool also make: Transformers & Chekes, Small 
Motors, A.C. and D.C. Solenoids, Vibrating Tables, 
Grinding Attachments, Air Conditioners, Warner Electric 
\ Brakes and Clutches. 
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ROTHERGLOSS is a 
new black resin paint 
designed for protection 


against severe industrial i t 
conditions. Permanently stetnca 


plasticized and chemically inert. 


ROTHERGLOSS 
BLACK RESIN PAINT 


is a flexible, durable coating 


t : 
q ‘ 
‘ %, 
CHEMICALS FROM COAL \ bs 

















for steel, concrete, wood, 

brick and asbestos. 

Particularly suitable for 

chemical plant. Available in 
5, 10 and 40 gallon drums. 





THE UNITED 
: Ik L : f Enqures to: UNITED COKE AND CHEMICALS COMPANY LIMITED 
" (SALES DEPARTMENT 157) P.O. Box 136, HANDSWORTH, SHEFFIELD, 13 
Oe : o Telephone: Woodhouse (Sheffield) 3211. Telegrams: Unichem, Sheffield. 
R.7. 





. yo COCOLL Lill aa 





Specially developed for the 


electrical industry, the press 


illustrated is one example of the 
variety of machines we supply 


to customers’ requirements. 


DESIGNERS AND 
MANUFACTURERS OF 


HYDRAULIC 
EQUIPMENT 





THE LEEDS ENGINEERING & HYDRAULIC CO. LTD., RODLEY, LEEDS ~- Telephone: ‘PUDSEY’ 2859 
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Telephone : HAL 1498 
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PALLETS - 








y, 


Consult 


G. BACHE &% SON 
for MECHANICAL HANDLING 


Also manufacturers of 


PLATFORMS - CRANES 
and STAIRWAYS 


PRESSURE VESSELS 


CONVEYORS - SKIP HOISTS 
INDUSTRIAL TRUCKS 


G. BACHE & SON - Bromsgrove Road « Halesowen * Worcs. 
Established 1780 


































‘ 7 CASTINGS IN CREY IRON 


TO SPE 
FOR THE CIFICATION 


ENGINEE, 
INDUSTRY _— 


“? TO Two rons) 
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ENSHAW FOUNDRY 


LIMITED 


STAINES, MIDDLESEX 


ee | 


EPHONE 


STAINES 


4206)! 


































J. W. TEALE, LTD., 
OLDCOTES, WORKSOP. . 


WRITE FOR DATA SHEETS TO DEPT. A.7 


ANDERTON 
SPRINGS LTD., 


BINGLEY 


Tel.: 2388, 2351 & 2226 


Grams: CIRCLIPS, BINGLEY 





Phone: North Carlton 289 “iis 





TEALE’S 





FOR 
MECHANICAL HANDLING 
PLANT 


Pe aetcennieaesnaedey sheet etc ete 











McNEIL 


TL ae 








for Qlr-recelve 1:34 


f 
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HEAVY STEEL PRESSINGS 


FOUNDRY LADLES 
FABRICATED STEELWORK 

WELDED CENTRAL 
HEATING BOILERS 


CHARLES McNEIL LIMITED 


KINNING PARK HYDRAULIC FORGE 
570 SCOTLAND STREET, GLASGOW, 5.1 
Grams: “McNeil, Glasgow” Phone: South 1131 




















“Electronic Engineering” 
Monograph 


RESISTANCE 
STRAIN GAUGES 


By J. YARNELL, B.Sc., A.inst.P. 
Price 12s, 6d. (Postage 6d.) 


This book deals with the con- 
struction and application of 
resistance strain gauges and 
with the most commonly used 
circuits and apparatus. The 
strain gauge rosette, which is 
finding ever wider application, 
is treated extensively, being 
introduced by a short exposi- 
tion of the theory of stress 


and strain in a surface. 







Order your copy through your 
Bookseller or direct from :— 
’ 





tlectronic Engineering 





28, ESSEX STREET, STRAND, 
LONDON, W.C.2 
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IMPERIAL CHEMICAL 
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increases production in the Engineering Industry 


The Rolls-Royce Avon RA.29 turbo-jet of 10,500 Ib. thrust, 
which powers the de Havilland Comet and Sud Aviation Caravelle. 


‘Fluon’ in Avon RA. 29 Turbo-jet engine 


OLLS-ROYCE LTD. use ‘Fluolion’ pipe clip 

inserts made by James Walker & Co. Ltd., in 
the Avon RA.29 turbo-jet engine. ‘Fluon’ was 
chosen because it withstands frettage and vibra- 
tion even at elevated temperatures and because 
it resists corrosion and degradation from ageing 
over an indefinite period. 

Dry bearings, manufactured by The Glacier 
Metal Co. Ltd., from compound strip consisting 
of a mild steel backing to which is sintered a 
porous bronze layer impregnated with ‘Fluon’ 
p.t.f.e., also form an essential part of all Avon 
engines. 








a oe oe Oe @ ey Ve 


[iMRDUSTRAIES LimMitTtegEeD 


*‘Fluon’ p.t.f.e. is now available as a 
coagulated dispersion polymer with all the 
excellent chemical and electrical properties of 
‘Fluon’ granular polymer. It has been specially 
developed for the extrusion of thin walled tubing 
and for wire covering. Such extrusions are 
remarkable for their superior flexural fatigue 
behaviour. 

A tough, flexible material, ‘Fluon’ p.t.f.e. is 
chemically inert, has a non-stick surface and good 
impact strength. It has a very low permittivity 
and power factor. ‘Fluon’ has a working temp- 
erature ranging from -80°C. to 250°C. 


‘ Fluon’ is the registered trade mark for the 
polytetrafluoroethylene manufactured by 1.C.1. 
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NON FERROUS 
CASTINGS 


HEAVY, MEDIUM and LIGHT SAND CASTINGS 


IN ALUMINIUM BRONZES, MANGANESE BRONZES, 
NICKEL BRONZES, PHOSPHOR BRONZES, 
GUN METALS, ALUMINIUM, etc. 


PATTERN MAKING and MACHINING 


CHILL CAST SOLID and CORED BARS 


PRICE 


& CO.(RAss 6 ALUMINIUM FOUNDERS) LTD a 
NEWCASTLE STAFFS + PHONE 68011/2/3 | 





THE 
“RIGBY’S PATENT” 


EAM HAMMER 


SUITABLE 
TING WITH 
AIR 










A phase of Railway Workshop activity 
obroad—showing “ RIGBY’S PATENT” 
Hammer in operation. 
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Railway and other bridges 
Constructional steelwork 
Overhead electric cranes 
Welded fabrications 
‘Meehanite’ castings 
Mining equipment 
Mine cars and pit tubs 
Railway wagons 
Tri-pedal iron paving 
Sheet metal machinery 
Wrought iron bars. 


Aglite Lightweight aggregate 
High quality bricks 
The word MEEHANITB t « regiatered wade markn 


LS 


som. 


i PP DNR Sore 


THE BUTTERLEY COMPANY LIMITED: RIPLEY: DERBY: ENGLAND Telephone: RIPLEY 411 (9 lines) 
London Office: 9 UPPER BELGRAVE STREET, S.W.1. Telephone: SLOANE 8172/3. 


B.42s 














} ton evaporator 
casing cast in 


Benson, Pease & Company, 


Stockton-on-Tees. 


Meehanite by Ashmore, 
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( CRANE HOIST CONTROL ) : cl ' 










iS 





™ eliminate 











= Stac reep 





control 


¥ A thrustor-operated brake is used with 
a wound rotor induction motor to 
provide a stable creeping speed on load. 
The creeping feature is arranged to 
occur on the first one or two notches 
on a drum controller. 


Tons 
Hoisting 


CREEPING PERIOD 


1 Main motor is started ; thrustor motor which 14-4 tons 
is energised from the main motor slip rings 


receives full line frequency and the thrustor £ 

lifts the brake. g : 
2 Main motor accelerates but rotor frequency 3 

falls. | 





3 The speed of thrustor motor drops and the 
brake is gradually applied until Load Torque 
+ Braking Torque= Motor Torque at a stable 


creep speed. 
For further details, send for descriptive leaflets 12/4e-1 


Creep speeds obtained at various loads, 


METROPOLITAN -VICKERS 


ELECTRICAL CO LT TRAFFORD PARK MA 





An A.E.J, Company aT 701 
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CENTRIFUGAL CASTINGS 
CUT YOUR 
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Centri-spun castings can save you money by eliminating 
much of the machining necessary with forgings. 


And they are close-grained, free from 
impurities, porosity, and other defects. 
Their many applications include the 
production of bushes, bearings, nozzle- 
boxes and gear blanks. 


SHEEPBRIDGE Centrifugal Castings are available in all grades of heat 
and corrosion resisting steels, and in the Nimonic Range. 


Sheepbridge Alloy Castings Ltd + Sutton-in-Ashfield + Notts. 
(One of the Sheepbridge Engineering Group) Telephone: Sutton-in-Ashfield 590 


SHEET METAL WORK & ENGINEERING 
FOR “EVERY INDUSTRY 














For many years we have enjoyed a reputation for work of the highest quality 
and precision finish. Our spacious workshops house some of the most up-to- 








THE WORLD'S date metal working machinery and our resources are available to those who 
FIN require een or pilot runs as well as to those whose demand is for 
EST quantity production. 
* AUTOMOBILE * ELECTRONICS * AIRCRAFT 
D 7 G R F AS A NT Body panels, wings, cabs, silencers, Main control cabinets, instrument Fuel tanks, elevators, tail planes, 
petrol tanks, etc., etc, panels and boxes, receiver pressings, fabrications in all 
x chassis, etc. metals. 
Supplied ready for use in 5-, 10- oer 1 Working Pla ? 
and 40/45-gallon drums. Send Our Metal Working Plant includes: 
to-day for a free sample and Presses up to 200 tons, Guillotines, Wiring Machines, Press Brakes, 
prove for rself the effective- Benders, Riveting and all types of Welding and General Engineering Plant. 
ness of GUNK. 
Manufactured by :- 


BENNETT (HYDE) LTD 
BOSTON MILLS, HYDE, CHESHIRE 
Telephone : 1377 (3 lines) 





WEST ROAD, TOTTENHAM, 
id LONDON, N.17 
Telephone: TOTtenham 2257-8-9 
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E HAVE NOW completed arrangements with the Struthers 

Wells Corporation of America for the manufacture of their 
well-known equipment for industrial heating at elevated 
temperatures. We are able to supply the complete range of 
fired heaters for circulating heating systems of the Dowtherm 
type in addition to equipment for direct heating of process 
materials. The equipment can be used whenever a process 








NEWTON CHAMBERS & COMPANY LIMITED - 


ENGINEERING DIVISION - 


THE ENGINEER 


RS WELLS EQUIPMENT 


FOR INDUSTRIAL HEATING AT ELEVATED TEMPERATURES 


is now available 
direct to 
British Industry from 


NEWTON GHAMBERS 





needs heat above the available steam pressure and wherever 
high steam pressure is impracticable or would increase the 
weight and thickness. The system is also most desirable for 
remote supply of heat and safe automatic operation. 
Sizes range from pilot plant to large commercial units 
which can be shop assembled or if necessary assembled on site. 
Please consult with us. 


(ee) ENGINEERS OF PROGRESS 


THORNCLIFFE - SHEFFIELD 
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3 Thixotropic— one coat is 

equal to 15 of ordinary paint 
% No embrittlement at low temperature, 
no plastic flow from heat 


HEA VY DUTY ANT]- CORROSIVE SK Prevents rust creep from damaged areas 
A PRODUCT OF OF STAFFORD 


EVOKOTE e EVODYNE e EVO-LED 
* SEND FOR LITERATURE €VODE 17D., (PAINTS DIVISION) STAFFORD. Telephone: 2241 


ndon Office: 1 VICTORIA STREET, S.W.1 Telephone: ABBey 4622 





M-W.70 
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“To a chap like me — ~ 
and I'm proud of my work — my pencil's 
my living. 
The pencils | use have to stand up to fast 
hard work, their grading’s got to 
be absolutely spot on — not almost 
or nearly but bang on the dot every 
time. 
The leads must hold their points 
and flow smoothly throughout a long line — 
no crumbling or ‘clinkers’ mark you! — 
and if | erase a line it must go cleanly — 
there's no ‘furrow’ left in my paper 
so you won't find ghost lines in prints 
made off my drawings. As a matter of 
fact you can tell from a print when it is 
—the print’s always first class” 








my drawing 
‘‘What pencils do | use?” 


“Venus drawing pencils of course, the ones 
with the crackle finish !— how else 
do you think | keep my high standard?” 


WENUS 


DRAWING 
PENCILS 





% VENUS Drawing Pencils are made in 17 accurate 
grades from 9H to 6B. 


THE VFNUS PENCK CO., LTD., LOWER CLAPTON ROAD, LONDON, E.5. 
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P&W.MACLELLAN, uD 


CLUTHA WORKS 
35 MACLELLAN STREET 


GLASGOW S.| 


STEEL BRIDGES 
STEEL FRAMED BUILDINGS 
STEEL RAILWAY WAGONS 
TANKS 

ELECTRIC WELDING 

HYDRAULIC PRESSINGS 
FORGINGS AND DROP STAMPINGS 
RAILWAY AND GENERAL ENGINEERING 


Telephone : 
IBROX 1135 (4 lines) 


Telegrams: 
““MACLELLAN GLASGOW ” 












for the 


PETROLEUM INDUSTRY 


150 to 100,000 g.p.h.; temperatures up to 600° F. 
DRUM Pumps meet the requirements of the petroleum 
industry in a unique way and are suitable for liquids 
from the most volatile to the most viscous, over a wide 
range of temperatures. Cargo, bunkering, transfer, 
road tanker, refuelling pumps, etc. 


DRUM<*PUMP 
“s70" 


Below: 

Motor driven Oil 
Transfer Pump; 
50 tons ‘hr. 











THE DRUM ENGINEERING COMPANY LIMITED. 
HUMBOLDT STREET, BRADFORD. TELEPHONE: BRADFORD 22358 


London 
38, Victoria Street, Westminster, S.W.1 Telephone : AB 
Branch Offices in G' N and Bi 
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IS IMPORTANT... 






















LANGLEY 


Corrosion Resistant 


NICKEL ALLOYS 


are unsurpassed 





Please ask for full details of the Langley range of Nickel 
Alloys for duties where reliability in 
service is essential 





NGLE 
LANGLEY ALLOYS LIMITED - LANGLEY - SLOUGH - BUCKS : mena 
TELEPHONE : LANgley 432 (7 lines) 





aay 


— Small or large guanthec! 


SPUR GEARS BEVEL GEARS 


HELICAL GEARS WORM GEARS 
DAVID BROWN coircrsrion sacs) cimires 


| a LONDON GEAR DIVISION Stonebridge Park Works Nth Gircular Rd London NW10 Elgar 6824 
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Constructional Features of Carruthers Cranes 


& 


Special 
Features... 


* Efficient Service with com- 
pactness. 


% Accessibility and Strength. 


Fabricated as a monobloc assembly 
incorporating the gear boxes in the 
framing. 

Complete Assembly is machined as one 
entity. 

Alignments are held perfectly to within 
Machine limits. 


%* Structure in which Strength is combined with 
lightness. 


J. H. CARRUTHERS & CO. LTD., 27, HAMILTON ST., GLASGOW, S.2 
London Office: Abford House, Wilton Rd., Victoria, $.W.1 
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BW ae Ovens 


New and modern products of an old and experienced producer. This 





range of Ovens is engineered to the high standard which is our tradi- 
tion and is made up of over 150 different models for use with electricity, 


gas and steam. 


Larger and special units are also constructed to requirements. 


Write for further details quoting reference 5A. 








2, DORSET SQUARE, LONDON, N.W.1. TEL: AMBASSADOR 5485. WORKS: LONDON & BLETCHLEY. 











B.M.J. 
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CROFTS MAKE THE 
CROFTS (ENGINEERS) LIMITED 


CROFTS SHAFT MOUNTED GEAR UNITS 


fractional to 120 h.p.; 





output speeds from 8 to 425 r.p.m. 


Publication 


mount direct on the driven shaft 


no flexible couplings, slide rails or alignment problems 


ideal for horizontal, vertical or inclined shafts 


available with platform-mounted motor, also variable 
speed drive 





POPULAR SIZES AVAILABLE FROM STOCK 


Multispeed 2-, 3-, and 
4-speed Geared Motors 
Publication 158 


CROFTS (ENGINEERS) LIMITED Branches at: 


Belfast, Birmingham, Bristol, Cardiff, Dublin, Glasgow 

POWER TRANSMISSION ENGINEERS r : 4 , 

. : Ipswich, Leeds, Liverpool, London, Manchester, Newcastle, 

Head Office THORNBURY BRADFORD 3 YORKSHIRE Northampton, Nottingham, Sheffield, Stoke-on-Trent. 
Telephone 65251] (20 lines} felegram ¢ Bradford Telex Tele 51186 Represented throughout the world. 






Radiation Worm 
Reduction Gears 


Ritespeed 


Geared Motors 





Publication $21 


Publications 
$329 and $737 
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FINEST YOU CAN BUY 
POWER TRANSMISSION ENGINEERS 


CROFTS UNIVERSAL MOUNTING WORM REDUCTION GEARS 


Bish 


fractional to 6 h.p.; ratios up to 60:1 








Publication 57\ 
@ a truly universal mounting, superb little worm reducer 


@ = standard, inverted (overdriven), vertical or D-mounting (shown with motor) 


@ all types and sizes available as complete worm geared motors 


ALL SIZES AVAILABLE FROM STOoOcK 


Double Reduction 
Universal Worm 
Gears 


Light Power 5 Ae Vertical Ritespeeds 
Worm Gears . 


Publication 5523 


Publication 5420 : 
Publication 5744 








Makers of: CROFTS (ENGINEERS) LIMITED 


Clutches, Conveyor drives, Couplings of a yes. — bea 
gear units, Fabricated steelwork, Geared motors, 'ydraulic 

couplings, Iron, steel, and non-ferrous castings, Machine-cut POWER TRANSMISSION ENGINEERS 

gears of all types, Motorised rollers, Patent ee gees vm 

Plummer blocks, Shaft-mounted gear units, Special machinery a ee y AD 3 ss 

drives, Spiral bevel gear units, Turbine gears, V-rope Drives, Head Office THORNBURY BRADFORD 3 YORK SHIRE 
Variable speed drives, Werm romuetion gears lelent S231 (20 tines) lelegram { tters Bradford Telex lelex SII&6 
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IF IPS 
SINGLE FACED 
SLUICES 





for water or sewage works, thermal power sta- 
tions land drainage schemes or elsewhere, 
Glenfield experience in this type of work ensures 
completely efficient and reliable equipment. 

Illustrated are three large electrically-operated dry-well units for a drainage scheme in 
England; a small hand-operated wall-mounting form for a sewage plant in England; and, with 
others, a special hand-worked stop-log sluice for a power station in South Africa. 





Head Office and Works: 
KILMARNOCK, 
SCOTLAND. 
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Water 
Strainers 


Size ‘N°’ for 3 500,000 G.P.H. 

The Hick Hargreaves self-cleaning enclosed Rotary Water Strainer is proving, in 
service throughout the world, to be the most effective means of removing floating 
debris. The strainer comprises a motor driven wheel, slowly rotating inside a casing, 
the straining medium which is between the spokes being so designed to prevent the 
interlacing of fibrous matter. The head loss through the strainer does not exceed 2 feet, 
The debris is removed from the strainer by a series of jets, and discharged from an 
internal chamber which is effectively sealed off from the main water space. All 
water connections are placed in the lower half of the casing and large access 
doors are provided for routine examination, _ Installation is extremely simple, 
no extensive foundation work being necessary. The strainer can be located 
on either the suction or discharge side of the circulating water pumps. 

The Hick Hargreaves Rotary Strainer is available in a range of capacities 

> up to 5,000,000 g.p.h. with mesh of 4%” to }” diameter inscribed circle. 


= Hick Hargreaves 


AND COMPANY LTD - BOLTON 
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WE LIAKE FRAIYVES.... 
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MCN3358 


BANISTER, WALTON & CO LTD* Structural Steel Engineers and Stockholders * MANCHESTER * LONDON * BIRMINGHAM 
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The sign 


Sound and true carbon 
steel castings are the 
halimark of A.F.C. 
Our metallurgical 
laboratory exercises 
a strict control... / 
Gamma Ray tests 
and inspection 
ensure soundness .. . 
pattern and 
drawing tests 
guarantee accuracy. 


7-G mu wes.) f o— FOUNDRY 


co. De ae © 


Specialists in the 
casting of crane and 
railway axle and 
gear boxes, buffers, 
guides, spur and 
bevel wheels also 
pinion blanks - in 
addition, of course, to our 
well-known coal mining 


machinery castings. 


NENT FORCE FOUNDRY, 
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TELEPHONE: PENDLETON 2857-8-9 BIRMINGHAM. : ERDINGTON 5459 LOND 
TELEX 66-255 
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Designed for 


easy maintenance 


The Ellison GEO switchgear 


AS.T.A. TESTED 
TO BS. 116:1952 
Outstanding among the many 
points to commend this 
craftsman-built ELLISON 
switchgear is... 
ease of maintenance 


+ Simple interior mechanism 


* Reversible spark tips give 
double life 


* Reversible moving contact 
assemblies. Only two set 
screws to be removed 


* Shock absorbers cushion the 
action of contacts when 
operated out of oil tank 


* Simple isolation of 
circuit breakers by slide 
rail and vice handle 
operation 


i) OTE 


o RO} XO), Xelm BE BO)\E c 


BIRMINGHAM ENGLAND } 









—— 
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Close-up view 


> of reversible 


moving contacts 





7 


For further information please ask for Leaflet C.L. 244 











Continuing a Tradition 


774 


89 
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Build with 
-—fariscol 


The “KARISCOL” system of prefabricated steel-framed building is suitable for a wide range of 
purposes, and is used throughout the World for :- 


a aan = 





BUS DEPOTS FACTORIES WAREHOUSES ASSEMBLY SHOPS 
MACHINE SHOPS GARAGES SOCIAL HALLS BARRACKS 
STORES CANTEENS SHOWROOMS COLLIERY BUILDINGS 








and for many other purposes by 
ROAD AND RAIL TRANSPORT AUTHORITIES, MUNICIPALITIES, NATIONALISED 
INDUSTRIES AND GOVERNMENT DEPARTMENTS 


Reriveal 


Prefabricated Steel-framed 


BUILDINGS 


score on all points 
@cosT 


The use of standardised inter- 
changeable units saves up to 20% 
in steel, and up to 50% in erection 
time compared with conventional 
steelwork 


@SPEED 

The prefabricated steelwork for 
single or multiple-bay‘KARISCOL’ 
buildings can normally be erected 
inamatter of days on a previously 
prepared site 


@FOCUNDATIONS 

Foundation requirements are re- 
duced to a minimum (only two 
holding-down bolts to each unit) 


@LABOUR 

*KARISCOL' Buildings require no 
on-site riveting or welding, and 
can be erected by unskilled labour 


@SIZE 

30fe. and 40ft. clear span 

(12ft. or 1Sft. to eaves) 

50ft. and 60ft. clear span 

(1 Sft. or 20ft. to eaves) 

75ft. and 100ft. clear span 

(17 ft. bin. or 2Oft. to eaves) 
Extendible to any length in incre- 
ments of 12 ft. 6in. in single or 
multiple bays 











Interior of two-bay KARISCOL building for J. R. 
Bromoh & Co. Ltd., Sheffield. 


Architects: Hadfield, Cowkwell & Davidson. 
Moin Contractors: J. F. Finnegan & Co. 
(Sheffield) Ltd 


*KARISCOL’ ana CRANES 


KARISCOL buildings can be supplied with gantries 
for electric or hand-operated cranes up to S tons, 
by means of specially designed supports as illustrated 
below. 


“an 


Lee . 


eh 
Serene” hy 


PERMANENT or TEMPORARY 


The patented KARISCOL system provides close 
approximation to conventional permanent structures, 
but the absence of riveting or welding permits easy 
dismantling with a consequent high recovery value. 


Please write for literature reference K 108 from:- 


THE 
LILLESHALL 
COMPANY LTD 


ST. GEORGES, GCAKENGATES, SHROPSHIRE, ENGLAND, 


Telephone: OAKENGATES 120. 


Telegrams: LILLESHALL, OAKENGATES. 








stairways, walkways, 
open-type flooring 
and platforms by 


TEELWAY 


WOLVERHAMPTON 








Steelway specialise in constructions for 
Industrial and Civil Engineering 
contractors. Our vast experience is at 
your service. Fully illustrated catalogue 


on request. 





QUEENSGATE WORKS, WOLVERHAMPTON 
Phone: 21633 (2 lines) 


LONDON Office 25 Hanover Square, London W.1 
Phone: Mayfair 8783-8788 
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put power where you want it 





Power for many purposes. Power to drive your own plant 
efficiently, or to add further distinction to the equipment you make 
and sell, Power. As much (up to | h.p.) or as little as you 

need, in a wide range of mountings, but always with the reliability 
for which all G.E.C. engineering is famous. 

Power, from sturdy, dependable G.E.C. Fractionals. 

Most sizes and mountings are held in stock—that’s another 
advantage of dealing with the G.E.C. 











G.E.C. manufacture many types and sizes of fractional motors for light 
industrial and domestic drives—whether for your plant or products our engineers 
will always be pleased to help you choose the right motor for the job. 











Fully detailed illustrated publication on application. 





THE GENERAL ELECTRIC CO. LTD. 
MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 


















ISH PAINTS LIMITED 


APEXIOR DIVISION 
PORTLAND ROAD, NEWCASTLE UPON TYNE, 2. 
CREWE HOUSE, CURZON STREET, LONDON, W.1. 


~~] 
x 
7 
mj 





SYDNEY ADELAIDE * TORONTO * DURBAN * CAPE TOWN 
CALCUTTA TRINIDAD © NEW YORK * ARKLOW 
Our world-wide service is at your disposal for the asking 


He would have the hump if you mentioned it 



















But someone should have told him. Corrosion in boilers and steam-raising plant 
should be a thing of the past—but still there are those who do not Apexiorise. For 
over 50 years leading boiler manufacturers have specified ‘‘Apexior Number 1’’—the 
economical safeguard against corrosion, where wet temperatures of 175° to 1000°F. 
are met. Certain protection for at least 12 months is assured with a double coat of 
‘‘Apexior Number 1’’. After the initial treatment only one coat is necessary. Scale 
too provides no danger as it does not adhere firmly to Apexiorised surfaces ; there is 
less of it and it is more easily removed. 

In certain industries it is a most important advantage of ‘‘Apexior’’ that it does 
not affect water by taste, taint or smell. 

Make sure that you know all about ‘‘Apexior’’ and DAMPNEY'S 

send for your copy of the ‘‘Apexior Manual’’. 


fAiPEXIOR 








“APEXIOR NUMBER I” PREVENTS 
CORROSION IN STEAM-RAISING PLANT 


But for cold-wet surfaces up to 125°F.—use “APEXIOR NUMBER 3” 
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— RHODES s32.583 — 


For Chemicals, Oils and cooling water 








are made in 
BRONZE CAST IRON 
MONEL INCONEL 
PURE NICKEL 
STAINLESS STEEL 
ANTIMONIAL LEAD 
NICKEL MOLYBDENUM 


ALL TYPES AVAILABLE WITH 
SCREWED OR FLANGED ENDS 


May we hove your enquiries :— 
B. RHODES & SON LTD. 
QUEEN STREET, ROMFORD, ESSEX 
Telephone: ROMFORD 62333 & 62334 








Flap type No. 410 which 
shows ‘flow’ or‘noflow’ 
on pumping circuits. 




















SHOULD YOU BE CONSIDERING 














the improvement of any part of your plant, ask i 
it. 
us to come and be constructive about it oes 
We are experts in plant installation to suit site SCREENS 
and conditions. AUTOMATIC 
Your enquiry commits you to nothing, but our FEEDERS 
suggestions may well point the way to unexpected UNI-FLOW and 
sources of profit and better output. CONTRA-FLOW 
WASHERS 
CALL US IN WITHOUT OBLIGATION. 
NIAGARA ansaetee EDGAR C. BURRELL & SONS LTD. 
SCREENS (Great Britain) Ltd. ELEVATORS THE CONGE, GT. YARMOUTH, NORFOLK. TEL. 3894 
STRAYSFIELD RD., CLAY HILL, ENFIELD, MIDDX. | We design, manufacture 
Telephone: Enfield 6622 (4 lines) 








car — — — : — ee ee ao ret 





The controls of the Peckett Diesel 
Locomotive are easy to handle—no 
i special manipulation of throttle or 


“4 clutch is required for gear changing. 















° The various control levers have 
been carefully grouped for 
maximum convenience and are 


duplicated on either side of the control desk. In conjunction with the 
extraordinary all-round vision from the fully-enclosed cab, this simplicity 
greatly minimizes fatigue and mental distraction, and ensures the fullest 
output from driver and locomotive. 


London Representatives: 
Ferguson & Palmer, 9 Victoria Street, Westminster S.W.1. 


PECKETT & SONS LIMITED, ATLAS LOCOMOTIVE WORKS, ST. GEORGE, BRISTOL 5. Tel: 65-5346. "Grams: “Peckett” Bristol 
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Head of a 6ft. dia. Autoclave, 
spun on the Harvey “ Rotar- 
press” from a stainless steel 
disc 18in. thick. Designed 
for a working pressure of 500 


Ibs./sq. in. 


KEYNOTES OF 


Harvey 








FABRICATION 


G. A. HARVEY & CO, (LONDON) LTD. Woolwich Road, London, S.E.7. Telephone: GREenwich 3232 (22 lines) 
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the 
ID ® x i O13 DW 
opposed piston 


turbo charged engine | ’ 7a e-N. 


















Six cylinders. 650 mm bore. 2,320 mm combined 
stroke. 115 r.p.m. 8,000 b.h.p. 8,700 i.h.p. 
92% mechanical efficiency. 110 Ib./eq. in. m.i.p. 





WILLIAM DOXFORD & SONS WILLIAM DOXFORD & SONS 
(ENGINEERS) LTD (SHIPBUILDERS) LTD 
SUNDERLAND ENGLAND SUNDERLAND ENGLAND 






os 





LIFT 5-TON BOULDERS 


When wire slinging fails, how do you excavate 
round granite boulders, weighing five tons or more 
each, from a pit 12 ft. square and 20 ft. deep ? That 
was the problem in Hong Kong. It was solved by 
drilling the granite to take a “‘K” size Rawlbolt 
fitted with a 1” diameter eyebolt. Says Mr. A. C. 
Howarth, M.1.C. Project Manager—“ This device 
proved invaluable and lifted boulders up to five tons 
in weight, even though there was considerable extra 
load due to suction when we were getting down to 
the sandbed.” 

It is this tremendous grip of Rawlbolts that ensures 
safety in any bolt-fixing job, large or small. 





We are indebted to 
Messrs. George Wimpey 
& Co. Ltd., the 
Building and Civil 
Engineering Contrac- 
tors for the 
information. The photo- 
graph was kindly pro- 
vided by Mr. Howarth 
from the North Point 
Generating Station, 
Hong Kong. 


SIZES AND TYPES FOR EVERY PURPOSE 


For bolting down machines and heavy plant, use the Loose 
Bolt Rawlbolt—inserted after the machine is slid into 


FIXED IN MINUTES A Rawlbolt fixing is made in only a fraction position ; for wall-fixings, the Bolt Projecting Rawibolt. 

Rawibolts grip by expansion. You drill the of the time taken by any other method. There are Rawibolts for supporting pipework and for use 

material, insert the Rawlbolt, tighten up. The Write now for free technical literature, and with pipe hangers, and Hook and Eye Rawibolts too. Bolt 
: ‘ f diameters from 4” upwards. 

job is ready to take its full load at once—no file it for quick reference when your next bolt- 


grouting in, no waiting for cement to harden. fixing job turns up. 


RAWLBOLTS 
For Speed ana Strangth! 


THE RAWLPLUG CO. LTD. CROMWELL RD., LONDON, S.W.7 ea 
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Don’t look now, 
but we’re being followed. 


Blonde or brunette? 


This one’s tawny with a 


rather original hair-do. 





The most striking thing 
about her, though, is her figure. 


34, 24, 34? 


No, old man—48, 35, 23, And not a 
seam or a weak spot anywhere. 


She’s no kitten! 


How right you are! 


Chesterfield 
Tubes 





THE 


Chesterfield have the lion's 
share of the very big steel 
tube business. The ammonia 
separator illustrated has 
external dimensions of 

484 - 343 ins., and a bore of 
23 ins. It is 15 ft. long and 
works safely at a pressure of 
5,150 Ibs. per sq. in. 

Only from Chesterfield can you 
get such hefty—ond immensely 
strong—seamless steel 
tubular products! 


7288 816 2 eect es @ crour 


THE CHESTERFIELD TUBE COMPANY LIMITED - CHESTERFIELD - 


ENGLAND 
CRC 49 
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There’s no limit 
to the versatility of 


RICHARDS 
Precision 
Repetition Machining 








We are equipped for machining 
on single and Multi Spindle 
Autos from 4” to 3” diameters 
in Free Cutting Mild Steel, 
Brass, Alloy Steels, etc., Turning, 
Milling and Grinding 









CHARLES RICHARDS & SONS, LTD 


P.O. Box No. 23, Darlaston, Wednesbury, South Staffs. 
Phone: James Bridge 3188 (3 lines) P.B.X. Wires: “ Richards * Darlaston 
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A complete range of Drafting Machines for Boards 
up to 50 feet long, both vertical and horizontal, 

@ Adjustable Drawing Stands and Boards 

@ Mathematical Scales in various materials 
@ Surveyor’s Rods 

e 3D Drawing Boards (as indicated) 






OY 






pulley 360 degrees rote 
rota- 
tion of index head—auto- 
matic location of — 
angles press tton 

b—dquick re- 
lease of head for lining 
up to drawings—counter 
balanced 


THE NEW 3D DRAWING BOARD— 
for true three-point perspective illustrations. Even the 
most complicated subjects can be produced pac ene 
easily by any draughtsman—no illustrating skill required. 
Perfected after four years research and tested under : . 
actual drawing office conditions the * Mavitta 3D” has modern styling and high 
been received enthusiastically by the engineering industry. quality finish. 
N.B. The principle only is shown above but our catalogue and/or a demonstration 

will also prove the * Mavitta 3D’ invaluable for preparing factory process 

perspective illustrations for use by semi-skilled operatives (who would 

normally have difficulty in reading a print). 
Ask for free catalogue E.58 


MAVITTA DRAFTING MACHINES LTD. 
HIGHLANDS ROAD + SHIRLEY - SOLIHULL ~* WARWICKSHIRE 
Phone: Solihull 2231/2 Grams: Mavitta, B’ham ; 


for vertical use— 














FANS AND EQUIPMENT 
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SLOW SPEED 
MULTIVANE FAN 











(Intermediate size). 


e 
SLOW SPEED 
MULTIVANE FAN 
(Large size). 






































MAN COOLER FAN. 


PADDLE BLADE FAN. 














r ways 

















AXIAL FLOW FAN. 
P.V.C. FAN. 


PROPELLER FAN. 




















Ventilation, dust collection, fume 
removal and cooling industrial ‘‘hot spots’’ are jobs for 
Cyclone Fans and Allied Equipment. 
75 years’ experience, technical advice and comprehensive 
literature is yours on request. 











MATTHEWS & YATES LTD. 


CYCLONE WORKS * SWINTON (MANCHESTER) & 135 RYE LANE, PECKHAM, LONDON S.E.15 


TELEPHONE: SWINTON 2273 (4 fines) TELEPHONE: NEW CROSS 6571 (4 lines) 


Also at: Glasgow + Leeds - Birmingham + Cardiff + Bournemouth 
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Under closely controlled tests at one of the largest 
Constructional Engineering Works in the country, 
SPEEDICUT ‘“ CHIPBREAKER”’ DRILLS 3° diameter, dry 
drilling mild steel plates, drilled an average of 3108 holes 
between regrinds. This is reported as 50% more than any 
other type of drill tested at these Works. 


Take advantage of the latest techniques in toolmaking— 
SPECIFY SPEEDICUT. 


WITH A : 


SPEEDICUT 


“CHIPBREAKER” 
| i DRILL 























Massey Friction Drop Hammers, Bridge Type, are made in 

a range of sizes from 10 cwt. to 16 tons capacity and are capable 
of producing forgings of the most intricate design at high 
production speeds. Ease of control and adaptability, coupled 
with low operating and upkeep costs, make them the obvious 
choice for any general forge. 


Massey designs include: 

Steam and Compressed Air Hammers, Pneumatic Power Hammers, 
Friction Drop Hammers, Double-acting Steam and Compressed 
Air Drop Hammers, Forging Presses, Trimming Presses, 

Tyre Fixing Rolls. 


BsS. SEY E° 


OPENSHAW - MANCHESTER - ENGLAND 


MAKERS OF THE WORLD'S 
GREATEST RANGE OF FORGING PLANT 
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Bridge Type 4 ton Friction Drop Hammer at 
Messrs. Kirkstall Forge Lid., Leeds. 
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SAFETY FARST - last and always... 
with SADI a:s. Sy), HI 
SAFETY COUPLINGS 


THE ONLY POSITIVE ox 
ADJUSTABLE SAFETY 
DEVICE MANUFACTURED 













Complete Protection against overloads—in case of overload the Safety Coupling trips 


and automatically stops the motor + Normal Torques from 1000 to 34,700 Ib. in. 


OTHER SADI PRODUCTS include: VALVE MOTORISATION UNITS 
GEARED MOTORS - SPEED REDUCERS - SADIVAR VARIABLE 
SPEED UNITS - HAULAGE CAPSTANS - MACHINE TOOL DRIVES 


SADI ENGINEERING CO., LTD. 


10-14 ANSDELL STREET, KENSINGTON SQUARE, LONDON, W.8 
Telephone: WESTERN 7653 Cables: SADIUNIT, LONDON 
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STEEL PRODUCTS OF INTERNATIONAL REPUTE 


South Durham 





















Here is one small part of an installation of Welded Steel 
Precipitator Tanks in course of erection at Williamsfield, 
Jamaica, at the Kirkvine Works of Alumina Jamaica 
Ltd. The tanks were manufactured at the South 


Durham Malleable Works, Stockton-on-Tees. 


After fabrication and test assembly at Stockton, the 
component parts were shipped to Jamaica. With them 
went a full crew of South Durham’s trained erectors 
and welders whose tour of duty overseas has since 

covered the installation of one of the largest mineral 


processing plants in the western hemisphere. 

Work on a similar Alumina Jamaica plant at Ewarton, 
is now nearing completion. 

All over the world, South Durham Welded Steel Tanks 


and Pressure Vessels are serving a wide variety of 


industries and maintaining the national reputation 






for high quality products and good service. 


a 

\ 
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The services of the South Durham Technical Advisory and Drawing Office 
Staffs are available at all times to engineers engaged in the planning or 
development of projects involving the use of any of the Company’s products. 


SOUTH DURHAM STEEL AND IRON COMPANY LIMITED 
Central Sales Office: CARGO FLEET IRON WORKS, MIDDLESBROUGH, YORKS. 


Telephone: Middlesbrough 2631 (14 lines). Telegrams and Cables: “‘Carfleco,”’ Phone, Middlesbrough. Also at West Hartlepool, Stockton-on-Tees and London. 

























June 27, 1958 THE ENGINEER 


More and more men who move in pipework circles are 
getting round to talking of Lawrie. There’s a wealth of 
praise and a host of talking points in the many phases 
of Lawrie work. Power stations, shipyards, iron and 
steel works, breweries, textile mills, laundries. 
chemical works, petreleum refineries and indeed, all 
kinds of industrial installations set a vast background 
to Lawrie work. 


This wide experience plus firmly seated habits on keen 
pricing and good deliveries make Lawrie a worth while 
talking point for anyone interested in pipework. Why 
not write for up-to-date information on the Lawrie 
Industrial Pipework Service. 








fabricated pipework by #4" 4/4 @J.8 T. Lawrie Limited 


J. & T. LAWRIE LIMITED - LIVINGSTONE STREET - CLYDEBANK * SCOTLAND ° Telephone: Glydebank 2171/2 
LONDON OFFICE: 34 VICTORIA STREET - LONDON, S.W.1 * Telephone: ABBey 4937 and 1847 


DOUBLE HELICAL 
AND OTHER 
TYPES OF GEARS 










W. H. BIRD & SONSLTD. 
ST. PHILIPS, BRISTOL 2. 


‘Phone: BRISTOL 77033, 
Grams: Oiseau, Bristol. 


GEARS 
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oil and lubricating oil 


FILTERS for 








This type 166 filter is robust and 
efficient and capable of passing 150 pints 
per hour at 1’- o” head. 

Ideally suited for jobs where the filtering 
element must be easily accessible and 
sturdy to withstand cleaning. 

Made in two sizes 5}” deep or 10” deep, 
the 10° model giving a proportionally 
longer interval before filter element 
cleaning is required. Approximate dia- 
meter of filter in both cases 3}”. 
Filtering element is a monel-metal cloth 
or gauze of a mesh according to the 
particle size required to filter. 

Fixing is by bolt holes provided in the 
top cover. 

Send for list No. 390 










FILTERING ELEMENT 











TEL BIRCHFIELDS 4571 











223 AMAL LTD - HOLDFORD ROAD WITTON BIRMINGHAM 
“ gee he 
TRADE \Sinedle MARK 
PAN GRINDING MILLS 
PROTOTYPES 
EXTREMELY ACCURATE 
PLATE CAMS 
ELECTRONICALLY 


CONTROLLED CAM 
MILLING MACHINES 

















ne hg REVOLVING OR STATIONARY PANS 
URPOS PERFORATED OR SOLID BOTTOMS 
Sen MeceeeceaaIMN PEGLER & LOUDEN LTD 
sa se N.1 ar “Orava 54 BROWN STREET 113 NEW BRIDGE STREET 87 SHAW: STREET 
A (5/6 per. Derbyshire. 
Telegrams: “Wilmaket. Nordo, London”’ Telephone: Belper 2 GLASGOW NEWCASTLE LIVERPOOL 























Variable Speed 
Geared Motor 











Type ESR. Motorised Unit Co-Axial Shafts 


ELECTROPOWER 


THE GEARED UNITS WITH THE POWER BEHIND THEM 


The largest range of Geared Motors and Gear Boxes in this World. 


1/20th — 300 H.P. 

26,000 R.P.M.— 1 REVOLUTION PER DAY 
CONTRA-ROTATING CO-AXIAL SHAFTS 
FOOT AND FLANGE MOUNTING PATTERN 
QUALITY PRODUCTS AT COMPETITIVE PRICES 
VARIABLE SPEED UNITS 


ALL BALLRACES, GEARS, PINIONS AND SHAFTS CONTAINED IN 
A ONE-PIECE CASTING 


SOLD ALL OVER THIS WORLD 


Ask for technical literature. 




















+ >t >t >t >t >t tt 


poo ai =) Rotating Co- 
= 
Gears Std 


KINGSBURY WORKS, KINGSBURY ROAD, LONDON, N.W.9 


Motor 





Singie Geared 
Flange Pattern Co-Axia! Shafts 





Electropower. 








Telephone: COLindale 462! (4 lines) Telegrams: LEKTROPOWA, HYDE, LONDON 





Slo-Rev Unit 

















Technical Representations required in certain Countries. 
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Wellman 25-ton and 10-ton Electric Overhead Travelling Cranes’ 
specially equipped with creeping-speed hoisting gear. 


Our products include every type of Electric Crane and Material 


Handling Equipment from the smallest Telphers to the largest 


Bridge-building Cranes and Transporters. 


Wellman Cranes give constant service under the most severe 
conditions and are known throughout the world for their 


reliability. 


THE WELLMAN SMITH OWEN ENGINEERING CORPORATION LTD ~ 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 WORKS: DARLASTON, South Staffs, & BELFAST. - 
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NEW FEED REGULATOR by 


ACCURATE CONTROL 


OF FEED FLOW 
TO REPLACE WATER 
ACTUALLY EVAPORATED 







FEED TO BOILER 





FEED FROM PUMP 


FROM 
SUPERHEATER 


The Welle **Robot’”’ 


TWO-ELEMENT 
BOILER FEED REGULATOR 


is the latest development in this series of auxiliaries, and has proved 
its ability to relate the feed flow to both steam demand and water 


level with extreme accuracy. Confidently recommended for all 


water-tube boilers. Enquiries invited. 





CATHCART - GLASGOW, S.4. 


 _ Et TET me —«»s«s«a— ere 
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AGENCIES - DIRECTORS - 
PATENTS - 


BUSINESSES and PREMISES - TENDERS 


Lineage Rate. 4/- per line of approximately 6 words. 
48/- per single column inch and pro rata. 


Inch Rate. 


THE ENGINEER 


CLASSIFIED ADVERTISEMENTS 


“AUCTION SALES - FOR HIRE - MACHINERY, etc., WANTED - SITUATIONS WANTED 
DRAWING AND DESIGN SERVICES - FOR SALE - SUB-CONTRACTING 


Lineage Rate. 3/6 per line of approximately 6 words. Minimum 14/-. 


PARTNERSHIPS - SITUATIONS VACANT + EDUCATIONAL 
BUSINESS OPPORTUNITIES - MISCELLANEOUS - PUBLIC APPOINTMENTS 


Minimum 16/-, 
12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 
(12 column inches) and upwards, e.g., }-page £25 10s. 4-page £48. Full page £90. 


Series Discounts. For advertisements 1 inch and upwards. 6 insertions 5%. 13 insertions 10%. 





Inch Rate. 


42/- per single column inch and pro reta. 


105 


12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 
(12 column inches) and upwards, e.g., }-page £22. 4-page £41 10s. Full page £78. 


26 insertions 15%. 


Run-On and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 

Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a }-page (12 column inches). 
Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 

Use of Box Number. 2/- which includes forwarding of replies. 


Copy Dates. 


‘*Run-on "’ and ‘* Semi-displayed ’’ advertisements by noon Tuesday for publication on Friday same week. 


Friday for publication on following Friday. All advertisements three days earlier if proofs are required. 
Advertisements for publication should be addressed to:—Classified Advertisement Dept., ‘‘ The Engineer ’’, 28 Essex Street, Strand, London, W.C.2. 
Urgent advertisements may be telephoned to CENtral 6565. 


** Displayed " and “‘ Illustrated " advertisements by noon 





PUBLIC APPOINTMENTS 





NORTH STAFFORDSHIRE 
TECHNICAL COLLEGE 


STOKE-ON-TRENT 








Principal : H. W. WEBB, O.B.E., aps F.R.LC., 
M.I 


1.Chem.E., F.1.Ceram 





APPOINTMENT OF HEAD OF 
ENGINEERING DEPARTMENT (GRADE IV) 





Applications are invited for the t of HEAD 
OF THE ENGINEERING DEPARTMENT, which 
will become vacant from the Ist October, 1958, on 
the promotion of the present Head to Principal. 
The College is recognised by the aes of Educa- 
tion as a Regional College and has Departments of 
Ceramics, Engineering, Mining, Chemistry, Physics 
and Catering. 

The Engineering Department comprises Mechani- 
cal, including Civil, Production and_ Electrical 
Engineering, Management and Mathematics Sections. 
The Mechanical, Production and Electrical Sections 
are approximately equal in size. The Department 
is moving into new buildin extensions just com- 
pleted and is being provi with excellent equip- 
ment. 

Applicants should have a good Degree in Engineer- 
ing, with professional qualification s and industrial 
experience. Teaching experience at Degree level is 
desirable and proved organising experience would be 
a recommendation. Salary according to Burnham 
Scale, Grade [V : £1750 by £50 to £1900 per annum. 

Application forms and furt por pacioes may be 
obtained from the Principal, North Staffordshire 
Technical College, College Road, Stoke-on-Trent, 
to whom completed forms should be returned as soon 


ib) 
oe H. DIBDEN, 
E7807 Clerk to the Governors. 


MIDDLESEX COUNTY COUNCIL 








EDUCATION COMMITTEE 
ENFIELD TECHNICAL COLLEGE, 
QUEENSWAY, ENFIELD, MIDDLESEX 





SENIOR LECTURER IN CIVIL 
ENGINEERING 





Required for Ist September, 

SENIOR LECTURER IN CIVIL "ENGINEER- 
ING, to teach Theory of Structures and Surveying 
to the standard of the Final Part Il Associate Mem- 
bership Examination of the Institution of Civil 
Engineers. Corporate Membership of the Institution 
of Civil Engineers is essential. Candidates should be 
University Graduates with appropriate teaching and 
industrial experience. 

Salary in accordance with the Burnham (Tech- 
nical) Report, 1956, i.e. £1350 by £50 to £1550, plus 
London allowance. 

Application form (stamped, addressed foolscap 


PUBLIC APPOINTMENTS 


WEST SUSSEX COUNTY 
COUNCIL 





CRAWLEY COLLEGE OF FURTHER 
EDUCATION 


GRADE B ASSISTANTS 





Applications are invited for the posts of: 

(a) Grade B ASSISTANT AS A FITTING AND 
MACHINE SHOP INSTRUCTOR. Applicants 
should possess suitable — qualifications and 
preferably be qualified teac! 

(b) Grade B ASSISTANT Th IN MACHINE SHOP 
ENGINEERING. Applicants should be appro- 
—, qualified and be capable of teaching machine 
shop a ed to Intermediate City and Guilds 
level. bsidiary qualifications would be advan- 
tageous. Teaching experience desirable but not 
essential. 

(c) Grade B ASSISTANT IN MECHANICAL 
ENGINEERING. Applicants should be Graduates 
with appropriate industrial experience. Teaching 
experience desirable but not essential. 

Basic salary scale: £650 by £25 to £1025, with 
additional increments for approved training and 
experience. 

Previous applicants for these posts will also be 
considered. 

For all these posts housing is available through 
the Crawley Development Corporation.—Further 
particulars and forms of application from the Direc- 
tor of Education, County Hall, Chic , on receipt 
of a stamped, ad envelope and should 
returned to the Principal, Crawley College of Further 
Education, College Road, Crawley, Sussex. E7831 





COUNTY BOROUGH OF 
BRIGHTON EDUCATION 
COMMITTEE 


BRIGHTON TECHNICAL COLLEGE 





ASSISTANT LECTURER 





Required for Ist September : 

ASSISTANT LECTURER (Grade B) IN MECH- 
ANICAL ENGINEERING. Graduate, A.M.1. 
Mech.E. or equivalent. Teaching experience 
desirable. 

Salary scale: £650 by £25 to £1025 (men), plus 
graduate and training allowances and with incre- 
— for approved research, professional or indus- 
trial ex 

Further particulars and forms of application from 
the undersigned, to be returned to the Principal, 
Brighton Technical College, Brighton, 7, by 9th 


July. 
W. G. STONE, 
Director of Education. 
54, Old Steine, 
Brighton. E7798 





envelope) from the Principal, to whom c 
forms should be returned within 14 days of the 


ance of this perortpemmet- 
eset Cc GURR, M.Sc., Ph.D., 


E7761 genie to the Education Committee. 


MONMOUTHSHIRE EDUCATION 
COMMITTEE 


THE TECHNICAL COLLEGE OF 
MONMOUTHSHIRE, CRUMLIN 











Dr. T. V. STARKEY, F.Inst.P. 








Principal : 
LECTURER 
Wanted, for tember or as soon as possible 
“af LE R in Mining Electrical Engi- 


thereafter, 
neering to the standard of H.N.C. and City and 
Guilds Colliery Advanced Certificate fo for electricians. 


DEPARTMENT OF SCIENTIFIC 
AND INDUSTRIAL RESEARCH 


MECHANICAL ENGINEERING RESEARCH 
LABORATORY, PLASTICITY DIVISION, 
EAST KILBRIDE, GLASGOW 





SCIENTIFIC OFFICER 


a wang Research 
Kilbri 


Laboratory, Divisi East 
be = SENIOR SCIENTIFIC OFFICER 

FIC OFFICER, to take charge of 
team working on high page oko physics. Research 
ranges from study mechanical and physical 
properties of materials under high fluid pressures to 
production of materials with new and unusual 
properties by application of high pressures and 


D.S.LR., 





Candidates must possess a ion 
in Mining Electrical Engineering and have had con- 
siderable Lp ey am Fo electrical engineering 
department of a large co ae 

Sahery in accordance with the Burnham Scale for 
Lecturers, i.e. £1200 by £30 to £1350. 

Further details of this post and form of application 

may be obtained from the undersi, to whom 
completed forms should be returned as soon as 


possible. T. M. MORGAN, 
of Education. 
County Hall, E7786 


Newport, Mon. 








Qualifications : As on 2nd Coens eae. Degree in 
Physics or Engineering or equivalent. Knowledge 
of work involving high pressure be: miniature 
precision mechanisms, strength of materials, or 


metal physics an advanta 
Salary ranges : 30, £595-£1050 ; $8.0. 
Tw ir of 3 years post-graduate experience 
1130-£1330. Prospects of promotion to P.S.O., 
£1370-£1950, and for candidates under 


.L.N.S., Technical ific 
(K), 26, King Stet, London, 8.W.1 (quote 








PUBLIC APPOINTMENTS 





BEDFORDSHIRE EDUCATION 
COMMITTEE 





MANDER COLLEGE 





LECTURER 





pplications invited for appointment as 

LEC URER for MECHANICAL ENGINEERING 
at Mander College, Bedford, from Ist September or 
as soon after as possible. 

Candidates should be qualified to teach Strength 
}-! — and Theory of Machines to H.N.C. 

tanda: 

Salary scale, £1200 by £30 to £1350. 

Forms of application and further particulars 
obtainable from the College eae 

T. S. LUCKING, 
E7834 or of Education. 





CENTRAL ELECTRICITY 
GENERATING BOARD 


RESEARCH LABORATORIES, 
LEATHERHEAD, SURREY 








ASSISTANT ENGINEERS 





Applications are invited for the appointment of 
ASSISTANT ENGINEERS, to work at the — 
ov at Leatherhead, Surrey, on a 

of problems associated with conventional fons 

fr power stations. Present investigations 

poem heat transfer in nuclear fuel elements and 

heat exchangers, electrostatic precipitators, cooling 
towers and boiler feed pumps. 

Candida tes for senior vacancies should have an 
Honours Degree with previous research $ 
for other vacancies a Pass or H.N.C. with 
appropriate experience would be acceptable but 
pean y edly Barong Rien Se Ts Tc 
mental oe to a wide ra athe) g 

to HY ae 
£1160-— sstbeuraabenns £105 pe Silanes 8 
£820-£995 per annum ; £550- 25 per annum. 

Application forms from S. S, Sean Chief Personnel 
Officer, Central Electricity Generating Board, 
24/30, "Holborn, London, E.C.1, to be returned by 
14th July. Envelopes should ‘be marked “ Con- 
fidential "Ref. ENR/169. E7800 





MINISTRY OF SUPPLY RESEARCH 
AND DEVELOPMENT 
ESTABLISHMENTS 


SENIOR SCIENTIFIC OFFICERS 
SCIENTIFIC OFFICERS 








Ministry of Supply Research and Pe ea 
Establishments = * southern half of 
require (a) SENIOR SCIENTIFIC OFFI 


(minimum 26) and (b) SCIENTIFIC OFFICERS 
for work in Physics, electronics, electrical or mechan- 
ical engineering, applied mathematics, chemistry or 


metallurgy. First or second class pre Degree or 

pac pee yoann and ae .S.O. at least 3 years’ 
t-graduate experience. in rr 

fa). £1130-£1330, (b) Reg 

Rates for women somewhat lower but reac! 

equality in 1961. panty age under FSS. 

Opportunities may 


compete for established p posts. 

indicate fields of work in which interested. 
— poke letting to married 

‘or new graduates to have workshop training at 
National Gas Turbine Establi 4 





LONDON TRANSPORT 
ASSISTANT 
London Transport eauires ASSISTANT with 
¢ Structural 


thorough train: as Civil % 
ability to design in steel i 


Posse ugh 7 of design office routine. 
lossession oO! fm a Ay or professi 
to 155 pe em! 
Sor onainan Rann j to experi- 
ence and q Medical i ; 
free travel ; j Contributory superannuation. 
Applications, + “4 qualifications 
and experience, wit to — Wi 
Since (FEW 3, London Tisampor. ag 
way, S.W.1 2) 





PUBLIC APPOINTMENTS 





CITY AND COUNTY OF 
KINGSTON UPON HULL 


WATER DEPARTMENT 


APPOINTMENT OF WORKS ENGINEER 


ee 


lications are invited for the of WORKS 
EN SEEN, NEER at a large river Gianales works, 
—— 12 ae be ‘ 
Applicants mus Particular! 
a. ly experienced in 


and filtration ang nd sound 
r ts, and possess a a 
Goncl engines ond and centrifu; 
is within Grade | A.P. Div 
of the National Joint Council's Scales (£845 to T1023 
per annum), according to 
The pe appointed be required to reside 
on the site, where housing accommodation will be 
Provided at a reasonable rent. 
The appointment will be subject to one month's 
notice on either side, to the National Scheme of 


should be forwarded to the undersigned not later than 
of on Monday, = ey, 1958, s 
vassing a mem! Counci 
Chief Officer will be a 4 ee 
T. H. JONES, ~——s 
Wain Engineer anager. 
Alfred Street, 
upon Hull. E7782 





DEPARTMENT OF SCIENTIFIC 
AND INDUSTRIAL RESEARCH 


MECHANICAL ENGINEERING RESEARCH 
LABORATORY, EAST KILBRIDE, 


GLASGOW 
ASSISTANT EXPERIMENTAL OFFICER 
ENGINEER 
IP mee Mechanical ride "Glasgow roa a mage 
ASSIST AR EXPERIM Fv oe hn yaa 2 ENGL 
NEER for desi work on very 
high fluid cre equipment.” Dra an 
workshop experience of general mechani- 
cal engineering essential, experience of high 





subject Cert 
with, thee subjects including Science and’ Math. 
in Mechanical ie o¢ cauieaieet expected. 


staff. 

Forms from oo Technical and Paw lege ry 
Register Yo an Gat ieett, Lenton, W.1,. 
quoting C 158, date 18th July, 1958. 





MINISTRY OF TRANSPORT AND 
CIVIL AVIATION 
SCOTTISH HOME DEPARTMENT 


ENGINEERING ASSISTANTS, GRADE Ii! 














(c) ENGINEERING ASSISTANT, A.P.T. Grade 
1—£575-£725. 





with description of the ’ 
"*Canvasting aang tf 4 or indirectly, 
. KENNETH L. FORSTER, 
General Manager and Engineer. 
Waterworks Department, 
oe a 
13th June, 1958. E7745 





SOUTH AUSTRALIA 
ENGINEERING AND WATER SUPPLY 
DEPARTMENT 


_—— 


To carry out under direction detailed 
and hydraulic designs for water supply, 
sewerage, water and treatment, river control 
Salary: £Ai une neS sing vo exper 
ence. 
First-class sea provided. House on 
passages 
Apply : General for South Australia, 
South House, Arch, London, 
Ww.l. E7775 





CITY OF CARDIFF 
CORPORATION WATERWORKS 
APPOINTMENT OF ENGINEERING 
ASSISTAN 


iT 

are invited for the appoint- 
mint OP ENGINEERING. ASSBTANT, pec 
Grade, £750-£1030 p.a.) on the staff of the Water 
Engineer and Manager. The commencing salary will 
depend upon experience and qualifications, 
«ee ee a Leate temienton ot 
the Institution of Civil Engineers, or possess an 

a giving exemption therefrom. 
and further details of this 


HH 
if 
aij! 
i 

E 
i 
tH 


: 
| 
| 


é 


10th June, 1958. 





CIVIL SERVICE COMMISSION 


PATENT OFFICE 


EXAMINERS 





ment, or apittention, MLLCE, 

or professional e. . 

A.M.LMech.E., yg ‘eisai er 

for narting pay above minimum. Good promotion 
W.1, for 

form, quoting $128/58, and stating date of 


THE ENGINEER 


PUBLIC APPOINTMENTS 
GHANA PUBLIC SERVICE 
COMMISSION 


PUBLIC WORKS DEPARTMENT 
APPOINTMENTS 





(2) (@) 


not 
II of the Institution’s exami 


ination. 
. gm, for three tours each of 
18-24 months’ duration in salary range £1 


£2080 
EXEC UTI TIVE ENGINEERS aye —For 
design and roads and 


University 
Physics, or pnw lg and must have satisfactorily 


completed a year’s -graduate full-time training 
Soil Mechanics Research Laboratory, 


ina 
and gained one further year’s post 1 
experience connected with civil 
intment on contract for tours each of 
duration 


PUBLIC APPOINTMENTS 


SOUTHEND WATERWORKS 
COMPANY 


APPOINTMENT OF ENGINEERING 
ASSISTANT 








lications are invited for the post of ENGIN- 
ASSISTANT at a commencing salary of 


annum. 
will be given to candidates who have 
Parts A and B of the Institution of Civil 
iar cadieapaimmn. 


EE 
£750 


and in general waterworks practice. 
aitilsisensse cnlitinieoatityementon 
undertaking. 

The appointment, which will be terminable by one 
month’s notice on either side, will be subject to a 
satisfactory medical report, after which the applicant 
will be required to join the Company’s Superannua- 
tion Scheme. 


two 


made, id be sent to the Chief Engi 


Hope, B.Sc., M.1L.C.E., M.LW.E.), not 
3ist July, 1958. 
PETER FRANCIS, 
Secretary. 
13, Cambridge Road, 
Southend-on-Sea 
26th June, 1958. E7838 





DEPARTMENT OF SCIENTIFIC 
AND INDUSTRIAL RESEARCH 


WATER POLLUTION RESEARCH 
LABORATORY, STEVENAGE, HERTS 








SCIENTIFIC OFFICER 





D.S.LR., Water Pollution Research VOFFICER 
oPheeee Pi uire ey ENTIFIC pho le 


preferabl Physical x Chemical Engi: 
— erably with good mathematical Seay toe to aa - 
(a) laboratory studies and theoretical con- 
7 of pene =f of flocculating and non- 
flocculating solid particles in quiescent and flowing 
aqueous poe. om and 2 isboontory and _ plant 
studies of infil of sedimenta' 
on flow of liquid tt Aeon such tanks, a on ca settle” 
ment of suspended particles. 
——: By Ryd Degree in 
“i: ae or Chemical Engineering. 
£595-£1050. Starting pay according to 
= sa graduate clguly, tome eee Pa 
fomen’s pay sili: a heme. 
Normal to i Scientific Officer in 
mid. (£1370-£1950). S-day week. 
and flats to rent available to staff of laborato: 
aan from eo erg 7 and tific 


(K),, 26 King London, S. 
oe F.3/8A. Closing date {ith July, 1958. 





AIR MINISTRY WORKS 
BRANCH 








DESIGNER DRAUGHTSMEN 


Air Minis orks Design Branch requires in 
London DESIGNER DRAUGHTSMEN for BULK 
PETROLEUM STORAGE AND PUMPING 
INSTALLATIONS experienced in one or more of 
the following : (a) Storage tank layout and design 
(b) pump house and plant layout ; (c) p wed omen al 
of pipe line my $ on hydraulic calculations. 
Technical training to .C. standard required. 
peengge be Fok. to E1015 pa ig tos on 


= and a. 
peu ities with pros. 
pects. Five-day week, three woul = days 


a year. Normally natural born British subjects.— 

Write, stating age, qualifications, ag ee om 

including type of work done, to any Employmen 
Exchange quoting Order No. Borough 105. En 


Starting pay 














MINISTRY OF FINANCE, N.I. 
HEATING AND VENTILATING ENGINEER 


A invited from Corporate Members of 
the of Mechanical Engineers for unestab- 
i postin Ministry of Finance. Ex 

in preparation of designs and 


essen’ 
and installation of heating, and steam 


services ry commercial buildings. 
£780 (age 25) to £1055 (age 34 and over) 

to £1215. for ex 
tome obtainable from Director of 


oom 271, Stormont, to be 
returned by 25th en uly. 1958. il 


EE 


LONDON TRANSPORT 


BRIDGES AND STRUCTURES SECTION 








ENGINEERING ASSISTANT 





London Transport requires ENGINEERING 
ASSISTANT for Bri and Structures Section, 
for production of finis designs in steel or rein- 
forced iven to 


aoibnties in Givi or Structural 
. or whose studies have reached an 





advanced stage. 

Salary range : a. 
Medical examination ; free travel; contributory 
superannuati 


and experience, 
oe oad 6) London Transport, 5 
way, 





TOTTENHAM GROUP HOSPITAL 
MANAGEMENT COMMITTEE 


ST. ANN’S GENERAL HOSPITAL 





ASSISTANT ENGINEER 
scsi er a nsteatstie 


ASSISTANT ENGINEER (NON-RESIDENT) 


required at St. Ann’s General Hospital, N.15. 
R — it not essential. 
i i of service. Salary £555 
ae 56 Oe eee, poe Leadon 
Allowance of per annum, age 26 or over. 
oo = — = etc., and the 
to the Group Secretary, 
irentea ce oni 


ee 


June 27, 1958 
PUBLIC APPOINTMENTS 





THURROCK URBAN DISTRICT 
COUNCIL 
ENGINEER AND SURVEYOR'S 
DEPARTMENT 


oe 


APPOINTMENTS 





PR. prepenes are invited for the following appoint- 


(i) (i) ENGINEERING ASSISTANT, at a salary 
within Grade I-Il of the A.P.T. Division of the 
National Scale of Salaries. 

Candidates should have completed their training 
ina a sd ene — s Office and have 


had some 
eB TECHNICIAN /DRAUGHTSMAN. Grade I 
the A.P.T. Division of the National Scale of 


pS deg 

Preference will be given to candidates holding the 
National Certificate in Civil or Mechanical Engineer- 
ing and who have had experience in surveying and 


The a ppointments will be subject to the provisions 
of the Government Superannuation Acts of 
1937 ~ 1953, and the successful applicants will be 
req passa ———. 
Sellentoun suitabl, t with 
names and addresses Gone = oy should reach 
+ nape erane by not later than the 7th July, 


Canvassing will disqualify and applicants must 
disclose, in writing, any relationship to any Member 
or Senior Officer of the Council. 

E. POOLE, 


Clerk of the Council. 


OF Tune, 1958. 
SHIPSTON-ON-STOUR RURAL 
DISTRICT COUNCIL 


ILMINGTON SEWERAGE SCHEME 
PART Ii 


APPOINTMENT OF RESIDENT ENGINEER 


E7778 








Aaptentons 2 are invited for the appointment of 
RESIDENT ENGINEER in connection with the 
laying of 6in. diameter = —— sewers, con- 
struction of manholes and 


winane Ghoasel @ works, 
at ee. ay Shipston-on-Stour. 

The works executed by Contract under 
the direction oft the Council’s Surveyor. The salary 
will be £1000 per annum, the appointment, subject 
to satisfactory service, is expected to last 12 months, 
rae will a terminable by one month’s notice, in 

either side. A mileage allowance will be 

prim they for the use of the successful applicant’s 
motor vehicle whilst used on official business. 

licants, who should have had we of 


work, should apply in writing to the under- 
pone not later than 1 a 1958, giving full par- 
ticulars of age, qualifications and experience and 


enclose copies of not less than two recent testimonials. 


J TH, 
Clerk of the Council. 

Council Offices, 
Shipston-on-Stour, 
Warwickshire 


CITY OF BRADFORD 


E7839 





ENGINEERING ASSISTANTS 





nll plications are invited for the appointment of 
INEERING ASSISTANTS on Special Grade 
(75021030 ) ; commencing salaries in accordance 
with experience and qualifications. These posts are 
"Candidat : should preferabl 
tes should preferably hold Engineerin 
Degree, be A.M.I.C.E./A.M.I.Mun. Band ave bet 
good general civil engineering traini: 
Applicants should have comp! ‘their National! 
Service. 
ant mot 2 . eecameeagaam can be provided by 
A oo ma ‘teasing Post Nos. 18, 119, 175, 202) 
on form to be obtai from the City Engineer, 
Town Hail, Bradford, 1, t her with three testi- 
monials, must be received by the undersigned by 


31st July, 1958. 
W. H. gg tela = 
Town Hall, Bradford, 1. 





THE ROYAL COLLEGE . 
OF 
SCIENCE AND TECHNOLOGY 
GLASGOW 
(In affiliation with the University of Glasgow) 
DEPARTMENT 
sit ag N By CEE ICAL, 


MICAL 
ENGINEERING 


LECTURER IN CIVIL 
ENGINEERING 


Applications are invited fora LECTURE! 
IN CIVIL ENGINEERING, with opatun 
ing, Hydrology or 
—* Applicants thouid hold a 

onours ve 

3 practica 

Salary scale in the r £900 by £50 

£1350 by £75 to £1650. i ‘a3 


Further particulars and application forms 
Royal Cal ¢ anes ond edeeaean 
of Science echnol 
Glasgow, cr = 
E7792 




















June 27, 1958 
PUBLIC APPOINTMENTS 





A.E.R.E.. HARWELL 


ASSISTANT DESIGN ENGINEERS and 
DRAUGHTSMEN 


Excellent career prospects in individual and team work in connection with 
the Controlled Thermonuclear Reaction Project. 
Housing : superannuation. 


A.D.E. posts—apprenticeship, H.N.C. or equivalent and good design office 


experience. 
Salary range £880-£1270. 


Draughtsmen posts—apprenticeship or at least 3 years approved practical 
experience, adequate drawing-office experience, and O.N.C. or equivalent. 


Salary range £555 (at 21)-£865. 


Send POST CARD to Group Recruitment Officer (1145Y/25), A.E.R.E., 
Harwell, Didcot, Berks, for further details and application form. E7817 








STRUCTURAL ENGINEERING DRAUGHTSMEN 
required by 


MINISTRY OF WORKS 


for employment in London, Scotland and Provinces on design and detailing 
of reinforced concrete or structural steelwork. 


SALARY RANGE £550 (age 21) to £870 p.a., London (slightly less elsewhere). 


5-DAY WEEK. 34 WEEKS’ ANNUAL LEAVE INITIALLY. 

STARTING PAY ACCORDING TO AGE, QUALIFICATIONS AND 
EXPERIENCE. 

GOOD PROSPECTS OF PROMOTION WITH SALARIES OF £1015 p.a. 
AND ABOVE. 

OPPORTUNITIES FOR PERMANENT POSTS LEADING TO PENSIONS 
(NON-CONTRIBUTORY). 


Possession of O.N.C. or equivalent an advantage. 

Interviews at Regional Offices where possible. 

APPLICATIONS.—State age, training and experience to Chief Structural 
Engineer, Ministry of Works, Room 404, Abell House, John Islip Street, 
S.W.1. 

B7717 











DESIGN ENGINEERS 


are required by the 


UNITED KINGDOM 
ATOMIC ENERGY AUTHORITY 
Industrial Group, 


at its Headquarters at 


Risley, Warrington, Lancs. 


to lead teams engaged on the following work :— 


CHEMICAL PLANTS 


Design and construction of novel and remotely controlled plants for handling radio-active 
materials and uncommon metals, including uranium and niobium. 


ADVANCED REACTORS 


Design, development and construction of advanced reactors. This work includes high 
quality design of important mechanical plant components and assessment of their 
performance. 


NUCLEAR POWER PROGRAMME 


Consultancy work on the design and construction of reactors and the fabrication of 
reactor components and auxiliaries, on behalf of Electricity Authorities in the United 
Kingdom and Overseas. 

A recognised engineering apprenticeship or pupilage, and Corporate Membership of a 
Senior Engineering Institution, or equivalent qualifications, are required. 

Engineers with a sound background of design work on conventional Chemical Plants or 
high quality Mechanical or Electrical Engineering should be able to take an effective part 
in the work after a period of introductory training. 


Salaries will be in the range of £1,300-£2,080 
Contributory Pension Scheme 


Housing or assistance towards legal expenses on house purchase 
may be available. 


Send postcard for application form, quoting reference 2460, to Recruitment 
Officer at the above address 


CLOSING DATE: 2ist JULY, 1958. 


E7759 











THE ENGINEER 


TENDERS 





DUNMOW RURAL DISTRICT 
COUNCIL 
HIGH EASTER, HIGH RODING AND 
WHITE RODING 





SEWERAGE AND SEWAGE DISPOSAL 





CONTRACT NO. 13 


TENDERS are invited on a fixed price basis, in 
accordance with the Ministry of Housing and Local 
vernment No. 31/57, for the CON- 
STRU RAGE AND SEWAGE 
DISPOSAL WORKS at High Easter, High Roding 


A sewage disposal wo 
each of the above-mentioned 


constructi 
and $7 precast concrete manholes, eS 
subsidiary sewage pumping 
concrete. 


General “yr - of contract, specification, bills 
of quantities and drawings may be — from 
the Council’s Consulting Mice ef, Te lessrs. J. D. 
=e D. M. Watson, MM.LC.E., 67. Tuhon, Street, 

of dopo 10 guard Sl 
bean a it o ly 
phn pan nh d. y 3 Sy oe 
ts wt tc ues 

should be made payable to Dee he w Rural! District 


The Council do not bind themselves to accept the 





30th August, 1958. 


A. H. BURTON, 
Clerk of the Council. 


Dunmow Rural District Council, 
Council Offices, 
Dunmow, Essex. E7742 





SCOTTISH HOME DEPARTMENT 


COUNTY OF INVERNESS 
FORT WILLIAM-MALLAIG TRUNK ROAD 
A.830 





GLENFINNAN TO LOCHAILORT 
CONTRACT NO. I9A 





The Secretary of State invites TENDERS for the 
RECONSTRUCTION of the FORT WILLIAM- 
MALLAIG TRUNK ROAD between Glenfinnan 
aud Lochailort—a total of approximately 11 miles 
of new or reconstructed road. 

Contract documents and further information 
= from the Chief Road Engineer, Scottish 


iome Department, Bankhead Avenue, Sighthill, 
Eainbers 11, upon payment oe oe po gh | 
cheque or made payable to the Queen’s 
Lord Treasurer’s . Deposit orronded 


Remem 
if a bona-fide Tender is submitted and not subse- 
quently withdrawn. 

Drawings may be inspected at the Scottish Home 
Department (Roads Division), 33, Academy Street, 
Inverness, and the Chief Road Engineer, Scottish 
Home Department, Bankhead Avenue, Sighthill, 
Edinburgh, 11. 

Tenders, on the official form, which must be 
received before 4 p.m. on 14th am 1958, should 
be sent in a sealed, registered en pe, ‘marked 
“ Tender for Road Works Contract No. 19A, ” to the 

, Scottish Home - 5 + cree Broomhouse 
Drive, ton, Edinburgh, 11. 

The Secretary of State does not bind himself to 
accept the lowest or any Tender. 

16th June, 1958. E7776 





CROWN AGENTS 





STEAM DRIVEN PUMPS 





will be received by the Crown A m ae 
to bo: 15th a. a% the PURCHAS 


ye ne Bw a 

team-driven Main Pumps. Single inlet, 
centrifugal, vertical shaft, oe yn to 
tal steam engine 16in. by 
32in. by 24in. stroke. Working pressure 150 Ib. 
per square inch at 140 r.p.m. Capacity 142 tons 

per minute. 
Two Steam-driven 


yey — SEE 
or part p ‘own 
4, Millbank: London S'W1 (het, OlProd. ie 








EDUCATIONAL 


A.M.LMECH.E., B.Sc, City and Guilds, &c. 
Postal Courses for all Exams., and Tech- 
3 to Degree standard. 








107 





THE MANCHESTER COLLEGE OF 
SCIENCE AND TECHNOLOGY 
(Principal : B. V. BOWDEN, M.A., Ph.D., M.LE.E.) 


A Residential Summer Schoo! 
sponsored by The bettie Floteaah Comanities for 
semana “Wid Testing 

AND PRACTICE OF 


: £17 10. 0. 
he td ee The Registr 





may be 
stating ae for ye it 
‘ospectus and without ear nae 


THE TECHNOLOGICAL INSTITUTE 
OF GREAT BRITAIN 


(Dept. 76), 
29, WRIGHT'S ANE. LONDON, A 
e 


0 meh and Prodection Engineering, Draught 
caship. BO AMLPE, 
ofeasional éxaminations. 


ex 
Bit? © 





M.L. 
(Associated with H.M. 





THE ROYAL COLLEGE 


OF : 

SCIENCE AND TECHNOLOGY 
GLASGOW 

(In affiliation with the University of Glasgow) 


DEPARTMENT OF MECHANICAL, 
CIVIL AND CHEMICAL 
ENGINEERING 


RESEARCH SCHOLARSHIP 

IN CIVIL ENGINEERING 

oc sitions xe are invited fora RESEARCH 

LARSHIP IN CIVIL ENGINEER- 

ING, value £400 
invest! 

every facility will 


lonours 
an it at ane ioe Baan 
will be of one year’s 


The Scholarship 
duration, but su! to satisfactory 
may be at a —— mum of thee 


Pests Gunite ey Co Hatt fom 


pie wey od Ce ae = A 




















SITUATIONS VACANT 





is in the 
oil Company based in London, but necessicating 











Pichu) Sent afer 


+ 


sens aoe Speeding 
PAILS TS 


ying fh ergy 


nt 


porn rr es 














an pag Ep A 28 a ghd ‘ie ot 
a having 

sad taitletlve 00 scist in the of new and 

een procuas fe Re Bae one Engineer- 

of an enabled and prosresive fim 

heavy engineers in East Anglia. experi- 

ence of stearn or refrigeration work an but 

not essential. Good to the 

. full of and 

to pe RAS, As Avg, 212s, 

Shaftesbury Avenue, London, W.C.2. 56 A 


appointment at the CLA SUFFOLK, 
oe co., 
mum qualificatious H.N.C. pogo on 


years. Candidates should be 
responsibility for complete 


capable of acoeptng 28-35 


respected. The Works are situated 1$ minutes bus 
ride from the centre of Ip ms to the 
Personnel Officer at the above address. E7N11 A 





and at least four years’ — a 
technical or similar institution. pension 
facilities ble.—Apply to the 


Sule 16th, 1958. E7450 A 
ASSISTANT TO COMPRESSOR SALES 
cen eae 


quad? Compresor Sales M anager. den 

_ essential, but sound 
ofall types of comrenors and an 
meet 

ability to — 


discuss 
technical problems desirable. Salary fully 
commensurate with i and 


re- 





BRITISH NYLON 


SPINNERS 
vite Regions Gem and Graduate 
pom ey of the I of Mechanical 
Engineers for research and ex tal work 
original thought and 


The expanding markets for Nylon Yarn 
demand an accelerating of research 
wg 
quality. 


wien, fa sable 


SSH i a 
a Se eri ne decks Glovers Go work and 
discuss 


fe 
a challenge team fe oem 
Lo yeeces taf omg 


meet the 
see the living 

Conditions of are of the 
Rented houses may ee 
coming from outside this 

Applications should be made to Personnel 

Pontypool, 

pane, British Nylon Spinners, Ela A 


BRITISH PETROLEUM COMPANY, LTD., 
has a ¥ in WEST AFRICA for an OPERA- 
INS INEER.  Applican aged 26-35, 
should have at least H.N.C. in Mechanical papane 
ing or eae and must have served a W ps 
p with subsequent 

——<_ applicant will be responsible for the 
operation oil distribution 


c/o 191, Gresham 


CHIEF METHODS AND ert yr omen 
ENGINEER 


required for medium-sized General 
sine Cogent = OP leans Poming, Bate. 
to Sake comtsts cae owing Omice and Mlathots 
Departments. The successful applicant must have 
bela similar position, Possess & oqcunt haowtedes 


i po Oe when eer a oP 


and : 
Secombe’ seme a's operation. Plows pie 
full details of 
required, &c. 


experience of 


THE ENGINEER 


SITUATIONS VACANT 





This post 
ae § exible mind. Please ap apply, giving full 


pane No. m/ate W. H. Smith pent Son, Strand 

House, Portugal Street, W.C.2. E7822 a 

ee required for Product “pt 
it work in engineering 


Canteen, et 
‘ery form of applica- 


fae BON No. E 36, The Engineer.” A 


DRAUGHTSMAN 


Lancashire Tar ay Bee Ltd., require a 
Senior — ipoieeaa for their eee 


work is varied and interesting, covering 
the installation of ee 
the various works of the company. 
pg sige Sane egy ved. a 
pension is in operation a 
canteen available. Any holiday « 
beh licants 


made p 

should P preferably be of at least O.N.C. standard, 
with experience of plant layout and pipework, 

but all applications would be consi 

All applications will be treated with con- 


Applications, stating age. qualifications and 





experience, id ber sent 10. Chief Engineer . 
Lancashire Tar Distillers. , Liverpool Road, 
Cadishead, Nr. ae E7821 a 
DRAUGHTSMAN required f work, 
ipally with ipoute for tenders for 
the installation of machinery gear in shi 
Interview to suit applicant, including Saturday 
morning. 
Apply to : 
Manager, Drawing Offices (Ref. AEB/11), 
British Theementieasten Co. ° 
Rugby. E7475 a 


DUE TO AN EXPANDING DEVELOP- 
5 ee hl pe ats hae by a progressive oy and 


pt 

available t to successful applicants 333, ihe 
trial period. Please apply.—-BOX No. E1955, “ 
Engineer.” 


ews pioer ent tate wh ENGINEER <3 
large flour and te: milling 

of power plant in Guayaquil. oupio ake shat initial 
contract with attractive remuneration and first-class 
ae eee assages.—Write, BOX 139, ao, Walter . 
Ltd., 47, Gresham Street, London, E. E77 
ELECTRICAL OR powers irl noel 


NEER wanted by large a for 
English translations. are 
invited from British-trained 
ol 


years. Write, stating 
salary.—BOX. No. Ei959, “ The Engineer.” 


ENGINEER 

COSTS AND WORKS STUDY 
This responsible new has been created 

and men aged 25-35 

experience in engineering 
works study are invited to a; 
Personnel Manager 

thall 2388) Oe ae aoe ap ~ 
stating age and perience, 
to (E.21) — Oats my dg F Road, 
Southall, Mi E7793 a 


ENGINEER-GRADUATE—to assist Sales and 
Technical d 





opening = in a 
pleasantly - Eee by the New Forest in aecunhie. 
ye en an suitable 22-30. hee —— 


required —-BOX No. £1980, = The Engineer.” 


EXPERIENCED HEAT TRANSFER pe. 
SIGNER required by manufacturing Engineers in $.E. 
London, y accustomed to too eatainonae 
structural design of such equipment, for work on 
aS aS ee a gas 


to water, no heat exchangers. W' i seating 
oe Tepineer salary required-—BOX’ N abs, 
FERODO LIMITED, Brake Lining rer Re 
-le- have the fi vacancies : 
1. _ DESIGN DRAUGHTSMAN, experi- 
enced in machine design and works layouts. A 
knowledge of —— building desirable but 


not essential. to at least 

O.N.C. standard. 
2. PROJECT ENGINEERS, over 28 and having 
— aaa for the Develop- 
This is a senior 


ell eppetanenet candidates must have had 

~ aieainlalenp acacia 

een Sost Dudes, ee 
Dust Collection, Production 

Plant Layouts, Factory Mechanical ~g B— 


will be responsible for handling the 


Some 

purchase in cases of ! icants are 
married.—Write, giving details and 
Stating age and present salary, to the 
Manager E7713 a 


SITUATIONS VACANT 


ENGINEERING DRAUGHTSMAN, Workin 
enced in all aspects of services layout. W 
connection with the modernisation and rep 

of services outenent ina institution. —— 
entail thorough knowledge steam, hot water, air 
distribution and Salary will 
depend on ex se 180-£100 pot but, it is 
expected to be the range £750-£1000 per annum.— 








giving details of training, experience 

an qualifications, to BOX No. 1809, c/o Charles 
ge Sons, Ltd., Gateway 

E.CA. . E7814 a 

FIRM x 8 THE SOUTH OF ENGLAND 

NER wit RADUATE MECHANICAL ENGI- 

R ‘with some experience in speed jating 

and sound know! of workshop 

Practice. ww mgs Bo will cover tec sales and super- 


vision of design. Salary will od, related to experience 
and age. Apply in writing for interview with full 
particulars.—BOX No. E1949, “ The Engineer.” A 


— PRODUCTION COMPANY of inter- 


Etc oe pon AH ny Ppp ASSISTA NE 
NNGINEERS. Must be prepared to accept position 


part of the United ——. Good celery, 


world conditions and excellent prospects o' 
. Apply, Reference 1.H.C.—BOX -_ 
7705, “* The Engineer.” 


INSTRUMENTATION ENGINEER 


British Nylon Spinners invite applications for 
a Graduate in Mechanical or Electrical Engineer- 
ies ta Ul 0 wacunay in Chair band ofiee. 


Candidates, between 28-35 years of age, 
should have had experience in the investigation, 
design and application of industrial instrumenta- 
tion, including pneumatic and electrical control 
gear. 


This appointment, in an expanding and stable 
industry, offers a essive satisfying 
a to a man who is keen to apply his know- 

to design and installation problems and to 
fol W a project through to its completion. 


Prospects are good, whilst progress is carefully 
watched. A contri pension scheme is in 
operation, houses may rented and removal 
expenses assisted. 


Selected applicants will be invited to visit the 
company, which is attractively situated, for a 
personal discussion. 


Applications, 2 es Ref. 27, should be 
made to the Perso: anager, British Nylon 
Spinners, Ltd., Pontypool, onmmeme: 

A 





LEADING MANUFACTURERS of Plastic and 
fied SALES ENGI- 


Hydraulic Plant require quali 


NEER as Assistant in their London Office. Age 


25/30 years. Co salary £1250 per annum. 


ly promotion.-BOX 


Excellent SS of ear! No. 
E1951,“ Engineer.” A 





MAINTENANCE ENGINEER required for 
ing works in Manchester. Appli- 
cant, age about 4s. should have a wide practical 
d electrical engineer- 
ing, and have had some eo experience. 
i N.C., and preference 
will be given to candidates who have had 
experience in a similar post. Duties will include 
the supervision of machine 
electrical, Eire fitting, der its plant, 
» each un 


I be responsible 
to the Works Engineer. Reply, stating salary 
required and giving full description of qualifica- 
tions.—-BOX No. E7790, * gineer. A 





MANAGEMENT DEVELOPMENT 
A major m Britain and Group with several large 
plants in Britain and a corresponding labour 
force requi! experienced EDUCATION 
AND TRAINING OFFICER, The appointed 
candidate will initially be called upon to :— 
(a) Operate and develop the Company’s exist- 
ing Executive Development Programme. 
(b) eo ne and maintain a modern system 
anagement Inventory. 
(c) Extend training procedures to other levels 


of supervision. 
It is the intention of the Company to develop its 
es effort so as to provide for most of its 
needs of trained personnel in = managerial, 
touhmaianioal, tot technical and manual grades in the 
foreseeable future. 

The appointment will offer considerable sco 
for advancement to _ administration of all = 
training activities Company, including 
levels of apprentice and graduate ——-. Appli- 
cations are invited from men of good academic 
and technical education aw to degree or 
A.M.L.Mech.E. standard with a demonstrated 
— of fd poms y in Industria! T: 

sacle gee hy range is 35-45 years. Fun- 

calies auciel one are ability, 

rms ma conuninen, and the elasticity of — 
to tailor the best of modern methods in the field 
to the requirements of a highly successful 


organisation. 
Applications with full curriculum vitae and 
details of salaries earned may be made in strictest 
confidence to the Personnel Director, BOX No. 
£7824, 3 The Engineer.” A 


eg aha SHOP SHIFT MANAGER required 
or 


aged , should have a urgical training with 
experience of operating hearth basic 
Salary to experience and qualifications. 


schemes 
ie cee cee Sena Ons Guaibentons.— 
BOX No. E7726, “‘ The Engineer.” A 


June 27, 1958 
SITUATIONS VACANT 


MECHANICAL INSPECTING ENGI- 
NEERS, with the necessary technical, manufac- 
turing and operational experience, required to 
deal with the inspection and test of turbo- 
alternators, boilers and ancillary power plant 
pene Be all stages of manufacture from raw 
material to finished product. 

Training will be given to suitable applicants. 

_ Salary t on qualifications. 

* Applications to Merz and McLellan, Carliol 
House, Newcastle upon Tyne, 1. Reference 
“ HEW.” E7781 A 


MECHANICAL SALES ENGINEER of i initiative, 
about 26-28 and preferably G.I.Mech.E. required in 
COLOMBO by British Company marketing an 
extensive r: of ing products. Expatriate 
terms of service include remuneration on merit basis, 
— home and local leaves, outfit allowances, 

nm scheme and Provident Fund, etc.—BOX 


No. E7 E7801, “ The Engineer.” A 
MIDLAND COMPANY in Cold Rolling 
Bright = Strip, tag A oo akon in ae 
TIVE fi in the 
trade. Full tail of past experience and connections 
together with salary required, to be stated. sa 
No. E1936, “The Engineer.” 

eet wag don ENGINEER with Speciatit’s 's 
knowledge of wanted by Midland firm. 


Applicant sian be 


perience on 
servicing, planning, tool design, tooling up and 


control essential. aye —_ full eo BOX No. 
ary range.— ° 
BVPI The Engineer. 


RESEARCH LEADER required for small engineer- 
ing firm with high reputation for development in 
rotating electrical machinery. Salary in accordance 
with experienee and qualifications. Age limit 30.— 
BOX No. E1948, ** The Engineer.’’ 
RESIDENT SALES REPRESENTATIVE ee 
for Scotland by well-known manufacturers of high- 
grade tool steels and eee cutting tools. me 
metallurgical and knowledge essential 
and established connections an pint oar —Write, 
Stating age, ay vein and salary required, 
to the Secretary, Samuel Osborn and Co., Limited, 
Clyde Steel Works, P.O. Box No. 1, Sheffield. 7783 

E A 


RUSTON AND HORNSBY, LTD. 
have vacancies for 

DRAWING OFFICE CHECKER in the 
GAS TURBINE DRAWING OFFICE, engaged 
on the design and application of a diverse ran, 
of turbo mac! . Applicants should be 
between the ages of 30 and — | considerable 
drawing-office ex; will be expected 
to comment on aoe as well as being 
responsible for he st. of drawings for 
high-class mac! Position entails 
liaison with Production ha 3 R part- 
ments with the object of assisting gaa leaders 
in resolving oer prob 

CONTRA' APPLICATION 
DRAUGHTSMEN to fill senior posts in the 
oa TURBINE DRAWING © OFFICE. They 
will be responsible for applying various designs 
of turbo mac! in interesting installations on 
land, sea and mo units throughout the world. 
Applicants must be over 26, have at least 5 years’ 
drawing-office and capable of 
supervising the work of juniors. 

DESIGNERS AND DESIGN DRAUGHTS- 
MEN to fill two senior posts in the GAS 
TURBINE DRAWING OFFICE in connection 

id associated 





Perience, 
or equivalent, and be capable of supervising the 
work of juniors. 
Posts pensionable.—Applications, stating age, 


qualifications and experience, to Manager of 
Industrial Relations Department, Ruston and 
Hornsby Ltd., Lincoln. E7766 a 





SALES SUPERINTENDENT 
DAVID BROWN INDUSTRIES LTD. 


wish to appoint a Sales Superintendent who will 
be responsible for all sales in the U.K. of the 


AUTOMOBILE GEAR DIVISIONS 


of the Company which are concerned with the pro- 
duction of gears and transmissions for the Com- 
mercial Vehicle Automobile 


essential qualifications are a sound engineering 
d, proved sales ability in a similar 
position and established high level contacts in 
the industries concerned. Position is pen- 
sionable and permanent and will be located at 
the Company’s main = one in Huddersfield. 
The salary envisaged will be commensurate with 
the duties and responsibilities of the 
Applications giving full _— 
and positions held should be addressed to the 
Chief Personnel Superintendent, David Brown 
Industries, Ltd., Park Works, Huddersfield. 
E7810 a 





drawing-office and w 
ing. 
expertly considerable volume correspon: 


SENIOR ELECTRICAL ENGINEER 
International Combustion Limited, Derby, 
have a vacancy for a Senior Electrical "Engineer 
to take charge of all projects involving content 
=< control pee - 
urther details on request. ighest salary 
paid to suitable candidate. 
Reply, = full particulars, to :— 


International Combustion Limited, 
Derby. E7771 a 


SENIOR pee pb tty required with thorough 
orks experience in heavy quae 
Competent deal 


“No. EMS 


handwriting. —BOX No. 
A 


and rail traction 
35-50. Apply in hand 
“ The Enginecr.” 
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SENIOR ELECTRONICS ENGINEER—Experi- 
enced Electronics Engineer is required by a well- 
established Company in the Reading area with 
expanding interests in industrial electronics and 
instrumentation Applicants must be 
qualified Engineers with considerable practical 
experience in the design and manufacture of indus- 
trial control systems, including servo-loops, pulse 
counting and manipulation, data storage, relay logic 
and the like, and must have proved his capabilities 
by already being in control of projects of this nature. 
A generous salary and geet prospects for further 
are available to a man Possessing the 
foregoing experience, together with initiative and 
drive. Write, in first instance, in strictest confidence, 
giving full details of experience.—-BOX No. rene 
* The Engineer.” 


SENIOR INSTRUMENT ENGINEER.—A 
Senior Instrument Engineer is required by Pilkington 
Brothers Limited to co-ordinate instrumentation in 
the various factories of the Group, and to work under 
the Group Chief ——, The applicant should 
have a Degree in Electrical Engineering or Physics, 
or an equivalent Phan meen ab and have a knowledge 
of instrumentation, control panel design and elec- 
tronics. He should have some knowledge of elec- 

mechanical, hydraulic and pneumatic control 
systems. The ability to develop equipment for special 
applications is desirable, and a sound fundamental 
knowledge of the principles involved is essential.— 
Replies, stating age, qualifications and ex > 
to the Personnel Officer vary dag Pilkington Brothers 
Limited, St. Helens, E7829 a 


STEAM TURBINES.—Competent Design Engin- 
cers, also well qualified Design tsmen, required 
in the Midlands to participate in a development pro- 
eo embracing advan designs of Steam 

bines in the smaller and medium size range up to 
10,000kW capacity. The positions will be permanent 
and well paid with excellent prospects of advance- 
ment to men of the right calibre. Please write in 
confidence giving details of age, present salary, 
technical ae and experience.—BOX No. 
£7840, “ The Engineer. A 


STRUCTURAL ENGINEER required for respon- 
sible post by leading British Company in SOUTH 
INDIA, entailing design and supervision of erection 
of varied structures manufactured locally in own 
Works. The successful applicant, a man of initiative 
with sound design and practical background about 
29 years, should have a recognised qualification. He 
would be remunerated initially on basis of qualifica- 
tions and experience, but progress with merit. At 
first an annual merit bonus is paid, and later a direct 
share of profits. Outfit allo acc’ dation 
a Pension Scheme and Provident Fund are part of 
terms of service, which include frequent paid home 
and local leaves. —-BOX No. E7802, “ The Engineer.” 

A 
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STRUCTURAL cease DRAUGHTS- 
MAN AND ESTIMATOR, preferably with know- 
ledge of id Frames, pS Procedure, but not 
essential, with assertive ability and able to act on 
own oy ees Give present —- 5-day week. 


vel opportunities. 
Write, BOX G31, Willings, 362, Grays “~~ “Road, 
Lendon, W.C.1 





THE BRITISH bf sangeet ee co. 
LTD., at Rugby, has vacancies for GRADUATE 
ENGINEERS, PHYSICISTS or MATHEMATI- 
CIANS (Honours Degree preferred), for work in 
the M Group. Typical problems 


are of tool wear and » mechanics 
and physics of metal cutting, practical and theo- 
reti wi on production engi research, 
and x machining methods. There is 


considerable scope for — initiative and the 
—— of poms encouraged.—Appli- 
cants, who should be fee of National Service 
obligations, are invited to write to the Director of 
Research, British Thomson-Houston Co., Ltd., 


Rugby, stating age and full details of education and 
experience and quoting reference TJ. E7763 a 
THE 


MOND NICKEL COMPANY 
LIMIT +o 


The Mond Nickel Com Limited 
a qualified METALLURGIST, ENGIN: oe or 
PHYSICIST to co-ordinate the activities of the 
large and comprehensive Mechanical Testing 
— of its Research Laboratory at Birming- 

am. 

The work of the section covers all aspects of 
sub-zero, room and high-temperature testing of 
a wide range of materials under investigation at 
the Laboratory, and in ae the organisation, 

ign and use of modified and special testing 
techniques. Publication of results is encouraged. 

Good academic qualifications in Engineering, 
Metallurgy or Physics are required, with evidence 
of an ability to conduct and report compre- 
hensive testing programmes 

Salary will be in accordance with experience 

qualifications. Pension and assurance 
schemes are in operation and in appropriate 
cases, assistance can be given for housing.— 
Applications, which will be treated in con- 
fidence, should oe a werd of age, qualifications 
and experience, and be to the Manager, 

Development and Roeeie Department, e 
Mond Nickel Company Limited, ames 
House, Millbank, London, S.W.1. Please mark 
envelope “ Confidential L.61.” E7764 a 








| BOOKS and PUBLICATIONS | 








Exploit ELECTRICAL PROGRESS! 


ELECTRICAL ENERGY offers a distinctive service to its 


readers. 


It is a monthly technical journal designed to provide 


them with accurate and up-to-date information exclusively 
about those matters which concern them as electrical engineers. 


Its purpose is to pass on to its readers the knowledge gained by 
others in the course of their work. 


> wordt 
ely} 
» PP 


7M nee BZ; 





ANNUAL SUBSCRIPTION £1.16.0 
Single copies 3/- 


If you are concerned with the 
design, manufacture or applica- 
tion of any of the following, then 
ELECTRICAL ENERGY can ren- 
der you inestimable service. 
GENERATORS, CABLES, 
TRANSFORMERS, 
RECTIFIERS, SWITCHGEAR, 
INSULATION, MOTORS, 
SOLENOIDS, MAGNETS, 
SERVOMECHANISMS, 
REMOTE CONTROL 
EQUIPMENT, 
MAGNETIC AMPLIFIERS, 
RELAYS. 


ORDER THROUGH YOUR NEWSAGENT OR DIRECT FROM:— 


ELECTRICAL ENERGY 





28 ESSEX STREET, STRAND, LONDON, W.C.2 
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TECHNICAL ASSISTANT.—Martonair, Ltd., 
Technical Assistant in their 








Richmond Office. Interesting and progressive been retained 
ition for & young man’ who has ‘completed M I mane 
ational after an engineering apprenticeshi 
and wishes to make a in pneumatic engineering. S ws elo endl . 
—Please write to Parkshot, Richmond, Surrey. iyi 
E7710 a 
TWO ASSISTANT ENGINEERS, with know- MANAGER 


for a factory in Hampshire which is concerned 
with precision engineering and electronics. 
It is a self-contained and detached subsidiary 
unit of a general engineering company well 


offer opportuni 
BOX No. ETDS. “ The Engineer.” A 


WORKS ENGINEER.—Experienced capable man 
uired for Steel Tube Works in the Midlands. 


requii 
Will be appointed Deputy Engineer if qualifications 
Minimum  qualific 





suitable. , ‘ ? 
ground, Technical and a known for its successful trading and rapid 
by some Some knowled “ expansion since the war. 


experience. 

ial. Applications, which s! 

give full details, will be treated in absolute pe 
Secretary. 


dence. —BOX No. E1952, “ The = The Manager will be responsible for the 


efficient and profitable running of the factory 
with only limited supervision from the 


YOUNG DRAUGHTSMAN (23/25), ——- 
elevators, t 
company headquarters fifty miles away. 


experienced light conveyors 
up to designer/estimator. 


pao post. y week, scheme, 
liday Coeianeieeens will be allowed. Apply. : 
Modern reen 


Mechanisation, Ltd, 52, —_, Candidates must have held responsible 








Road, London, N.11. 1942 a 
executive positions in works or prodestion 
management in the preci 2 ing 
GENERAL DESIGN DRAUGHTSMAN field. Evidence of success as a manager is 
FOR more important than technical or professional 
BAHRAIN qualifications, although these are desirable. 


APPLICATIONS are invited for this 
position with the Bahrain Petroleum Com- 
pany, Limited, from men with Higher 
National Certificate i in Mechanical Engineer- 
— and not over 35 years of age. 

ties involve necessary design calcula- 
tions for work such as positioning and sizing 
expansion loops in process lines, sizing o' 
structural members for support structures, 
calculating stresses in ire vessels to 
determine allowable wali thicknesses, &c., 
and applicants must have a thorou know- 
ledge of Ist and 3rd Angle and Isometric 
projection drawings and of materials and 
methods of construction 

The commencing salary is £111.0.0, 
month, in addition to which free rama 
tioned accommodation and a living allow- 
ance are provided. An initial kit allowance, 
medical attention, paid local and home 
leaves are also provided with icipation 
in pension and provident fi schemes.— 
Apply in writing, quoting “ ETS,” with full 
particulars of experience, to Caltex Services, 


Age may be between 35 and 45. Starting 
salary £2,000-£2,500, but the prospects of 
a higher salary are there to be earned. 


No information will be disclosed to our 
clients until candidates know their identity 
and have given permission after personal 
discussion. Please send brief details in 
confidence, quoting reference G.1058, to 
H. J. M. Campbell. 


MANAGEMENT SELECTION 
LIMITED 


17, Stratton Street, London, W.1 

















Limited, Caltex aa Knightsbridge 
Green, London, S.W 
E7694 A E7816 « 
¢ 
‘ 
DESIGNERS ‘ 
¢ 
{ 
SIMON-CARVES LIMITED ‘ 
< 
§ 
require for their Building Department at Cheadle Heath, several ‘ 
4 
§ 
CIVIL ENGINEERING DESIGNERS : 
¢ 
Applicants must be able to work with the minimum of supervision. Pre- 


vious experience on design work, reinforced concrete and/or structural steel- 
work is desirable. These positions are permanent and pensionable and offer 
considerable scope for good men. Starting salaries are attractive and depend 
on experience and qualifications.—Send brief relevant details to Staff and 
Training Division, Simon-Carves, Limited, Cheadle Heath, Stockport, Cheshire, 
quoting ref. EF.17. 

E7760 « 


DASA AAA id 
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BALFOUR, BEATTY & CO., LIMITED 


have immediate vacancies for 


CIVIL, ELECTRICAL AND 
MECHANICAL ENGINEERS 


in their Design and Technical Offices 
in LONDON 
Applicants should have experience in engineering works preferably connected 
with Thermal or Nuclear Power Stations. Good salaries and prospects are 
offered. Pension Fund. Free Luncheons. Five day week. 
Write details age, qualifications and experience (1.A.M./112), 66, Queen 


Street, E.C.4. 
E7823 a 
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MECHANICAL 
ENGINEERING 
DRAUGHTSMAN 


required, approximately 23/35 
years of age, with good engineer- 
ing background and experience in 
Rubber and Plastic Moulding and 
Jig and Tool work. Salary 
A.ES.D. plus, according to quali- 
fications and experience. Pension 
Fund. Five Day Week. Write, 
stating age, experience, etc., to the 
Personnel Officer, British Insulated 
Callender’s Cables, Ltd., Leigh, 
Lancs. 


E7479 a 








FEDERATION OF COATED 
MACADAM INDUSTRIES 


Technical Assistant 


Applications are invited from persons not 

more than 40 years of age for the position of 
on the Staff of the 

Directorate Federation, at a 
salary of £1500, rising to £1750, the appoint- 
ment being pensionable after one year’s 
Applicants should have had wide experi- 

ence in the use of Coated 
ding Fine Cold Asphait. 

and i ifications 


MSL to cesar on te 


t of a 


CHIEF ENGINEER 


for a light engineering company in the home 
counties west of London, which has 
established a leading position since the war. 
It has a varied production and good 
prospects of further expansion. 


The Chief Engineer is responsible to the 
Managing Director for all design and 
development work. He will be expected to 
make a contribution to new developments, 
particularly in the electronics field, and it is 
an attractive appointment to the man with 
creative ideas allied to a commercial flair. 


Candidates must have a degree in mechanical 
engineering or equivalent professional 
qualification. Experience in a_ similar 
position is essential, and should include a 
knowledge of aircraft accessories and some 
work in the electronics field. 


Preferred age 35-45. Commencing salary 
£2,500-£3,000, but dependent on experience. 


No information will be disclosed to our 
clients until candidates know their identity 
and have given permission after personal 
discussion. Please send brief details in 
confidence, quoting reference G.1057, to 
T. B. Watson. 


MANAGEMENT SELECTION 
LIMITED 


17, Stratton Street, London, W.1 


E7815 a 


BRITISH INSULATED CALLENDER’S CABLES, LTD., 


invite applications from suitably qualified men to fill a vacancy for a 


MAINTENANCE ENGINEER 


at their Prescot (Lancs) Factory. Candidates, preferably in the age group 32-40 
years, should be qualified to at least Higher National Certificate ee in 
M Engineering, and must have served a recognised apprenticeship. 
Corporate Membership of the Institution of Mechanical Engineers is desirable. 
__ The range of experience should embrace Preventive Maintenance, combined, 
if ble, with incentive scheme —— to this type of work. A knowledge 

Work Study would also prove advantageous. 

The appointment is intended for an individual — first-rate training, 
experience and personal qualities, with adequate potential for advancement, 
and commands a competitive four-figure salary. 

Applications should be submitted to : 

Works Personnel Officer (Ref. P.31/58/1), 
British Insulated Callender’s Cables, Ltd., 


Prescot, Lancs. 
E7772 a 

















ASSISTANT ENGINEER 


An Assistant Engineer is required to be responsible to the Engineering 
Manager for engineering specifications and projects, control of a small 
design team, project plant and site control for steel making plant. There 
will be opportunity for Continental liaison. 

A minimum qualification of H.N.C. Mechanical Engineering is required. 
Drawing—Office experience is essential and applicants should be con- 
versant with heavy engineering steel works equipment. Experience in a 
steel works, including plant installation, will be an advantage. 


The offices of the Company are situated in the London area and rented 
housing is available. 


Applications giving full details, including salary required, should be sent 
to BOX No. E7767, “‘ The Engineer.”’ m 








The world’s leading inventors and manufacturers of special purpose precision 
machinery for the Tobacco Industry have opening in their London Drawing 
Office for :— 


ELECTRICAL DESIGNER 


Desirable applicant should be aged 25-40, with technical qualifications at least 
up to H.N.C. level, and with a broad background of experience in the design 
of electrical and electro-mechanical equipment as applied to precision machinery. 
This opportunity is permanent and progressive ; it offers immediate pen- 
sionable Monthly Staff position with 3 weeks’ Annual Holiday and other 
advantages. 

Applications, stating age, qualifications and experience, should be personally 
addressed in confidence to G. B. Salmon. 

MOLINS MACHINE CO. LTD., Evelyn Street, London, S.E.8. 


E7704 


RT TTC ——— LL TVD 
CADBURY BROTHERS LTD. 


HAVE VACANCIES FOR 


DRAUGHTSMEN 


for plant design and layout work, with some works experience. The 
National, or Higher National Certificate, though not essential, would be 
an advantage. Five-day week, attractive working conditions, Pension 
Scheme. Provision of accommodation will be considered. 


Apply in writing, stating age, qualifications, experience, and 
salary required, to : 
CHIEF ENGINEER, CADBURY BROS., LTD., BOURNVILLE, BIRMINGHAM 





E131 a 
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HOLLERITH 
The British Tabulating Machine Company 


require 


ASSISTANT TO 
CHIEF WORK STUDY ENGINEER 


If you have had practical experience in Work Study, this could be the start 
of a successful career with a good company. 

The successful applicant will assist with the practical applications of methods 
study to our factory clerical procedures and to the production of light electro- 
mechanical and electrical machines. 

Some ability in using photographic techniques in this work and experience 
in lecturing would be advantageous. 

QUALIFICATIONS : Applicants should preferably possess an H.N.C. 
in mechanical engineering. Membership of the Works Study Society or the 
Society of Industrial Engineers would be an asset. Age 25-30. 

The position is pensionable and will be at our factory at Letchworth, Herts. 

We occupy a leading position in the expanding field of punched card 
accounting machines and electronic computers—both at home and overseas. 
Fifty years ago we began with ten people—to-day, we are 8000 strong. This 
steady expansion continues. Those joining us now will share in this progress 
and find ample scope for advancement—on merit alone. 

If excellent prospects in a good job appeal to you, write quoting ref. no. 
A.S.E.3 (on envelope and letter please) to : 


The Manager, Training and Personnel Division, 
THE BRITISH TABULATING MACHINE CO., LTD. 
17 Park Lane, London, W.! 


E7818 4 
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have been retained 


pen gs 


appointment of the 


ASSISTANT 


to the 


TECHNICAL DIRECTOR 


for a medium heavy general engineering 
company supplying home and overseas 
customers with a range of specialist 
equipment. The company, situated in the 
London area, employs at present some 350 
in a covered working area of 5 acres, and is 
revising its methods in preparation for 
further expansion. 


The successful candidate will be responsible 
to the Technical Director for the efficient 
operating of the Technical Division, for the 
preparation of specifications for tendering 


COLGATE-PALMOLIVE LIMITED 
ORDSALL LANE, SALFORD, 5, 


invite applications from 
DESIGNER DRAUGHTSMEN 


preferably with H.N.C. and with 
experience of chemical plant layout, 
service and process pipework. 
Salary and conditions of employ- 
ment are good in a modern factory, 
with excellent accommodation and 
amenities. — Applications, giving 
details of age, salary expected, 
training, qualifications and experi- 
ence, should be sent to Factory 
Personnel Manager. 


E1916 a 





purposes, for design, and for quality control. 





He will maintain contact with customers on 
technical matters and, at a later date, will 
visit sites abroad. 


Candidates, who must hold a B.Sc. degree 
or A.M.1I.Mech.E. qualification, should have 
extensive general engineering experience, 
preferably in medium heavy construction, 
including design estimating and shop floor 
practice. 


Preferred age about 40. Initial salary £2,000 
with bonus, pension and insurance schemes. 


No information will be disclosed to our 
clients until candidates know their identity 
and have given permission after personal 
discussion. Please send brief details in 
confidence, quoting reference G.858, to 
J. G. Smith. 


MANAGEMENT SELECTION 
LIMITED 


17, Stratton Street, London, W.1. 








EXPERIENCED 
STRUCTURAL 
DRAUGHTSMEN 


Applications are invited for positions in 

the Drawing-Office of a rapidly expanding 
and progressive company. Applicants must 
be capable of planning and etal ing con- 
tracts for both Home and Overseas markets. 
All types of Steel Framed and Aluminium 
Buildings will be involved. 
SALARY SCALE RANGES FROM £900 
TO £1500 PER ANNUM, depending upon 
the experience, ability and initiative of the 
applicant. 

Applicants should be between the age of 
25 and 35 years. 


Ps es conditions and canteen avail- 
e. 


THE COSELEY ENGINEERING 
COMPANY 


DOCK MEADOW DRIVE, LANESFIELD 
WOLVERHAMPTON _ E7795 a 








E7774 a 
WILTON WORKS 
MIDDLESBROUGH 


has vacancies for 


ASSISTANT TECHNICAL OFFICERS 
MECHANICAL ENGINEERING DESIGN 


Applicants should possess Higher National Certificate or its equivalent, and should have had 


experience in any of the following: 


CHEMICAL PLANTS, POWER STATIONS, WATER 
TREATMENT PLANTS, STEAM DISTRIBUTION, 
GAS COMPRESSION and DISTRIBUTION. 


Starting salaries up to four figures will be paid dependent on experience and ability. 
In the case of married men, a reasonable refund of removal and travel expenses wil! be made 


where ni 


, and there are House Purchase Assistance Sc > 1 
a reasonable away-from-home allowance whilst seeking suitable accommodation for their fi 


ied men will be paid 
lies. 


Applications to be forwarded to: Staff Manager, Imperial Chemical Industries Limited, Wilton 
Works, Middlesbrough, Yorks., quoting reference 514/4. E7805 a 











CHIEF WORKSHOPS INSPECTION 
& TEST ENGINEER 


Chemical Plant Manufacturers 


Applications are invited for the above appointment, entailing responsibility 
for the organisation and control of the Inspection and Test Department of a 
Company manufacturing process plant for the chemical industry. 


Applicants should have had experience to enable them to control inspection 
of plant sub-assemblies, including precision components and of major sub- 
assemblies and final assemblies, which include large-scale fabrication, sheet 
metal work, and pipework, and entail high-grade welding techniques. 

The post has excellent prospects for a man of initiative, technical ability and a 
particular interest in inspection and test engineering. The commencing salary 


will be in the range £1450-£1550 p.a. 


Applications, giving full details 


of age, qualifications, experience and present salary to BOX No. E7826, 


“ The Engineer.” 


A 








SITUATIONS WANTED 


A.M.1.MECH.E. (32) desires change. Design and 
development experience in fiecero- 
mechanical it salary £1200 
per annum.—BOX No. E1956, “ The Engineer.” 8 
MARINE ENGINEER (31), First Class Steam 
seeks Shore f saat 


Engle preferred. Car owner.—BO os 
’ X No. B1953, 
Engineer.” a 








FOR HIRE 











LATTICE STEEL Erection Masts (light and 
heavy), 30ft. to 150ft. hi for immediate hire.— 
Beliman’s, 21, Hobart House, Gros 7 
S.W.1(’Phone, SLOane 5259). 
HIRE A — oo FOR ONLY £5. All 
other types hotographic equi t available.— 
B. Bennett ak Geek Lid., 25/27, Oxford Street, 
London, W.1 (Telephone, GERrard 9953). Cata- 
logue on request. E128 «x 





BUSINESS OPPORTUNITIES | 








NETHERLANDS.—Two medium engineering 
works seek opportunities to Manufacture well- 
known products under Licence. 

Facilities include “‘ Herbert" Turret Lathes 
(Nos. 0-4), Centre and Instrument Lathes, 
Slide Planers, Drilling Machines, own Tool 
Fabrication and Assembly Area. 

Favourable possibilities for extension of trade 
in Euromarket.—BOX No. £7789, “ The 
Engineer.” °o 








BUSINESSES and PREMISES 











OLD - ESTABLISHED GENERAL 
NEERS. Valuable Freehold Site in rapidly wing 
West Midland town. Foundry, Machine and ting 
Shops in current production. Private limited com- 
pany entire shareholding for £15,000.—BOX No. 
E1945, “* The Engineer.” L 
NEAR WELLINGTON, Shropshire. Small and 
well-established Light Engineeri 

ferred. 


ing Company offered 
For Sale as a going concern. Comp Plant 
Valuable Contracts. Premises on Lease if pref b 
——H. Coleman and Co., The Estate Offices, Church 
Street, Wellington, Salop (Tel.: 1155). £1947 1 


ENGI- 





DRAWING & DESIGN 
SERVICE 











DESIGN CONSULTANTS 
It is our intention to form an organisation in the 
Croydon area offering to Companies a 
service in the — Development and Manu- 
mac 


BOX No. E1957, “ The Engineer.” 8 





DRAWING-OFFICE EQUIPMENT for imme- 
diate disposal in London : . 
50 Drawing-Office Desks, Drawing Boards, 
Angle and Stools. 
20 Checkers hes. e 
Apply: D.R., 4th Floor, 93-97, New Cavendish 
Street, W.1 LAN 6395. £1954 s 








SUB-CONTRACTING ! 


ACCURATE MACHINING 
also on Models and Prototypes, &c. 
MILLING TURNING 
JIG BORING Fae UnES 
RING 








PRESS bre JIGS A 
HORIZONTAL BO 
GIVE US YOUR DIFFICULT JOBS 


LANDEN (ENGINEERS), LTD. 


la, AUBERT PARK, LONDON 


, NS. 
CANonbury 1075 E11S mw 





CASTINGS.—We can save your porous castings, 
ferrous or non-ferrous, by an ee impregnation 
process ; a oe treated ; A.LD. — 
—Recupero, . ', arrow 

Harrow, Middlesex (Phone, Byron 1178). E109 mw 
in all metals. 
Send us your die blocks to copy from wood or plaster 


masters. 8ft. max. size. We are die 
“eh A Oe. ERMYTAGE BROS. 


copiers to the 

(KNOTT! , Ltd., The F , _Knotting- 
ley, Vorksnin (rele Knottingley 2743/4). E116 mw 
PRECISION ENGINEERS.—Personal service for 
Prototypes, machined parts and 

— : ae oe 
Approved.— x ’ 
Vi Walk, Clerkenwell, E.C.1 ( TER- 
wince 5113/4). Phowit2 Mw 





AGENCIES 


QUALIFIED MECHANICAL AND ELEC- 
TRICAL ENGINE with an established con- 
nection in South W: 











lil 
MISCELLANEOUS 


CLOTH BOUND VOLUMES OF “THE 
ENGINEER,” 1913 to 1920, and 1928 to 1947. In 
New condition.—Offers to BOX No. £1946, “ 





The 
Engineer.” i 





MACHINERY Etc. WANTED 











SECONDHAND i6in. or 20in. 
GRINDING for 480, 


frame 
440/3/ 
50 cycles supply.—-BOX No. E7804, “ The tag 





WANTED, Machines of all Types. 
= 7 Ltd., 130, banter Read 
lorman td., 130, 

, 1279, 1270, 





Birmingham, 12. VIC. 56. 
E104 

WANTED.—Electric Arc 

follo details : pe 15/20 cwt. ; 

top or 3 electric or hydraulic 

and 6in. dia. . 

lid ‘ of caller 3 

capacity 800kVA.; oil or : 

permacy ) 11,200 Volts, 3 7a 

134 135/1 or similar of cappiogs ; - 














CENTRAL ELECTRICITY 
GENERATING BOARD 


LONDON DIVISION 





are /50, maximum length of drum handled 
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Telephone or 4681-3771. 
LANSDOWNE 41, WATER STREET, 
Telephone : Central 7606 £207 o 
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FOR SALE 


FRED WATKINS 
(ENGINEERING), LTD. 
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10-ton Morris; 5-ton 
a ail Sa Sethe 
RAILWAY MATERIAL. —Hunslet 0-6-0, 18in, 
15 Sine Dead ate laf 
drive : Ruston 80/88 h.p. Diesel Loco., electric 
in. ‘by 12in Steam Locos; an 


ger 
i 
We 
: 
| 


400f.,  18in. od >80R., Z1in. o.d. welded 
24im riveted ; 1450N., 27in. 0.4. flanged : 
216ft., 48in. riveted ; 216ft., 60in. riveted. 
CAST IRON PIPES.—Large stocks all sizes up to 
VALVES.—Ex wn Page BY New 
ei earn ot Slide Siaioa, Gammatal, Redonns 
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SLING roy WORKS, 
Coleford 2271/2. E106 o 


Ww 


PRACTICALLY UNUSED one CAPACITY 
TUBULAR SHEAR LEGS, Sone, com- 
plete with pear-shaped top sheckle, in excellent 
condition. Ready for immediate w 


Price : £10.0.0 (Ten Pounds) per set, eid 


THO* W. WARD LTD. 


ALBION WORKS 
"Phone : 26311. 





- § ° 
Ext. 305. E216 co 





ere Ae non 500 H.P. SLIP- 
ELECTRIC MOTO 


£00/440/3/50 cyclen, ~4 Panel 
wet and reduction gearbo: ins & feed eed of 
r.p.m. 


otor and gearbox available separately if required. 
JOHN CASHMORE, LTD. 


Newport, Mon. 
Tel.: Newport 66941 (6 lines). 
E12 G 


THE ENGINEER 





SUNBEAM ROAD, LONDON, N.W.10. 
Telephone : ELGar 7222/7. A 





DISPOSAL OF REDUNDANT MACHINERY 


Se at abate 
Company, Ltd. 
Commissioned 1921/22. 
(b) One Iiin. by 10ft. Motor-driven Side Cut Plate 


ent :, Sin Se ve and Sons, Limited. 


mechanical condition. 
The roll lathe, although of old design, is in good 
working order. 


For further information, apply by letter to: 
APPLEBY-FRODINGHAM — COMPANY, 





Ref. P/EB., SCUNTHORPE, Lincs. £7737 G 
FOR SALE 

1 cu. yd. ey A perl “500” Diesel- 
driven Loading Sho’ 

5-ton Morris Venue Diesel/Elec. Mobile Crane 
on solid rubber t 

Fordson Major Tractor, complete with 
Horndraulic equipmen: 

5-ton Smith Steam Loco. MES 4ft. 84in. gauge, 35ft. 
jib, new 1949. 


i = yd. poy | 410 oo Excavator with 
4-purpose o jpmen' 
= i Sane Pet. ‘ae Mobile Crane on solid 
b cu. Eph 3. Rapier. 4 423 eg Excavator with 
ean ps, bg re er ‘Bloc. Mobile Crane on 
solid rubber tyres. 
i , os yd. = ae er 440 Di a Excavator with 


BB an Major "Dies. "leads, complete with 
Horndraulic shovel equipment. 


WILLIAM G. SEARCH, LIMITED 
WHITEHALL ROAD, _LERDS, 12. 


639081 (10 
SEARCH H (LIVERPOOL). L LIMITED, 
AD, 


KIRKBY TRADING ESTATE, LIVERPOOL. 
Tel.: Simonswood 5—6. 
E7483 G 





FOR SALE 
Tee 2 le. 308 Air Cooled Air Compressor 
ae oe een Ib. W.P., oa 
p. CP. au rs, 400 volts, 


sp auemneaiey meee 
hase, 50 hw a4 speed 1000 r.p.m., with exciters 
. pA pn control — 
s new 
IMMEDIATE DELIVERY EX ao 
G. E. SIMM (MACHINERY), L 27, Broom- 
grove Road, Sheffield (Tel. No.: Te use i718) 





BELLISS AND MORCOM 2-STAGE COM- 
PRESSOR, capacity about 2000 c.f.m., 80/100 Ib. 





600 


COMPRESSOR SETS 
2500 rn BELLISS and MORCOM, 100 p.s.i., 
550 h.p., Crompton Parkinson motor, 3-3kV, 


with 
or 400/440/3/50. 
1350. aim BELLISS and a 100 p.s.i., with 
h.p. slipring motor, 400/3/ 


GEORGE COHEN, 
SONS AND CO. LTD. 
woop LANE, LONDON, W.12. 

STANNINGLEY, NR. LEEDS. 
Tel.: 2241 £203 c 





Pudsey 
FOR SALE 
Hail Harding Verax Continuous Photo-Copier. 
Double-sided feed. Well-maintained and in 
whey ty 
Chief Draughtsman, Ealing 0011, for 
appointment to view. E78i3 G 





MONOMETER LIP-AXIS TILTING FUR- 
eee ge hee. ee Tron ny for — 
tion. £150 ex wien’ STON VAUGHAN, 
LTD., 116, Strand, London, W.C.2. 


FOR SALE.—Four premier mi SR scat 
2100. with motor, oa, Sante aoe ot 


one-third Full details. 
BON No. E7837. = The Engineer.” G 


¢, with i 
THOMAS MITCHELL AND SONS, LIMITED, 
BOLTON. E7453 G 





oO @ N. no MARSHALL ey adele 


Tw 
BOILE 500 Ib. evaporation, 1 
SOSEPHY PUC vas - > . SONS, RD. 


tol, 
Tel.: Bristol 56037. E7416 G 





FOR DISPOSAL IN LONDON AREA, 500 
volt, - a steam/electricity Generating 


One {000k Ww. "English Electric pass-out Turbo- 
on “—- inlet 240 330 dee. Fe 

switch gear, steam i, 

pass-out 30 p.s.i., installed 1 934, 

One 1000kW. Rateau Turbo-Alernstor Set, with 

condenser » about 40 years old. 

One 6OkW. 





FOR SALE 


LE 


HIGH CLASS 

LATE TYPE 
GRINDING MACHINES 
AVAILABLE FROM STOCK 





CYLINDRICAL 
CINCINNATI 6in. a 18in. Plain Hydraulic, motor 
oo max. swing 6 }in., admits centres 


18in. 
CHURCHILL Model “ PBH ” Universal Grinder, 
porn drive, max. swing 12in., admits between 


tres 36in. , internal grinding attac attachment. 
NORTON Type “LC” Universal Multi-Purpose 
‘inder, motor Fag max. swing 14in., max. 
vn Po internal grinding attachment. 
—e nee by ‘sin. Se “LA aa" Hy- 
ti-motor Ce uip’ 
CHURCHILL Model M” Crankshaft Ri 
grinder, multi-motor ogg max. swing Din, 
ee es ee wheel 10in., 
grinding length 84in., grinding wheel. 30in. by iiin. 
SURFACE 
CHURCHILL Model “ OSB” Horizontal Spindle 


a og i multi-motor drive, reciprocating table, 
capacity se hy! 10in. by 10in., — surface 30in. 
7. tin, wheel diameter 10in., table speeds con- 


sooey sone variable up to 60ft. dee 

NORTON 10in. Hydraulic Horizontal Spindle, — 
drive, reciprocating table, yy’ 24in. by 1 

by 134in., ~~ surface 24i n. by 10in., max. wd 


speed 1¢ 
SNOW “Poe” "Hydraulic Horizontal Spindle, 
motor drive, table working surface 24in. by 8in., 
long. table travel 28in., max. height admitted 84in., 
oH table speeds up to 100ft. min., total 
We ‘have also good stocks of Churchill 4 
and linder Grinders, Spur 
Grinders, Spline ders, etc. 
Inspection Invited. 
IT’S CHEAPER TO BUY NOW. 
Full details of any of the above on request to : 
SOAG MACHINE TOOLS, LTD., 
JUXON STREET, LAMBETH, 
LONDON, S.E.11. 


Phone : RELiance 7201. 
* Sotoolsag,” London, S.E.11. 


"Grams : 
E212 G 


TWO BRADLEY and TURTON FOUR-COLUMN 
DOWNSTROKE HYDRAULIC PRESSES, 
capacity 350 tons at 2 tons p.s.i. working pressure, 
fescolised ram 15}in. dia., stroke 24in., daylight 
37in., platens 37in. by 404in., 4in. dia. push-back 
rams, l4in. dia. ejector rams, ’prefill tank mounted 
a top of crosshead, and intensifier, input 1500 


8.i. 

ONE FAWCETT PRESTON FOUR-COLUMN 
DOWNSTROKE HYDRAULIC PRESS, 200 

at working pressure of 1500 p.s.i., 
fescolised main ram 20in. dia., stroke 24in., day- 
light 40in., platens 28in. front to back by 26in. left 
to right, distance between columns 267in., push- 
back rams, ejector ram and prefilling tank. 

ONE BRADLEY and TURTON WNSTROKE 
FOUR-COLUMN HYDRAULIC PRESS, 150 
tons capacity at 1500 p.s.i. working pressure, dia. 
of ram 17in., stroke 18in., daylight 292in., platens 
30in. by 28in., distance ween columns 36in., 

fully guided top platen, push-back rams, ejector, 


and prefilling tank. 

E SHA FOUR-COLUMN UPSTROKE 
HYDRAULIC PLUNGER PRESS, fescolised 
ram 19in. dia. at 1500 p.s.i. working pressure, 
stroke 17in., daylight 40in., platen size 30in. by 
28in., distance between columns 36in. ; 
head houses an 8in. dia. cylinder and ram, stroke 
of ram 15in., pull-back rams and prefilling tank. 


THO* W. WARD LTD. 








ALBION WORKS - -  - #£SHEFFIELD. 
*Phone : 26311. "Grams : “ Forward.” 
E21IS Ga 

FOR SALE 


direct-coupled exciters. Complete with control 


gear. 
pte | condition. 
k for immediate 
o. a SIMM (MACHINERY) LTD 27, ma 
grove Road, Sheffield 0.2 64436/7/ 


E7147 0 





BORING LATHE 
OLDFIELD and maga iy we'd 33in. S 
cack, teaeiige, soeaetiion tak pouet wt 
te commons slide. M.D. 408 /5/50 , 

H. BELL (MACHINE TOOLS), LTD., 


WALTER “ey x ™ —s 
Tel. : “n105 G 





MONOMETER SCWT. VALVE-OUTLET 

ae FURNACE, reconditioned as 
ex Works.—LANSTON VAUGHAN, 

LTD. its ‘Strand, London, W.C.2. E1943 Gc 


CARDBOARD BOXE also HEAVY and 
ebigy: spe yeh oe CONTAINERS—rigid, fold- 
ted. Commissar, 


Ltd. 
4 10, rH Street, London, E.1 ; tele- 
phone, Bishopsgate 6818. Noted for reliability. 


E1930 G 


yap ROLLER BY ROBERTSON for sale. 
resent set up with 7 pairs of rollers for forming 
sections shin, by 24in. Roll shafts 2jin. dia., 
centre adjustable up to 74in. Weight about 6 tons.— 
Photo, F. J. Edwards, Ltd., 359, Euston Road, 
London, N.W.1. E7833 G 





June 27, 1958 
FOR SALE 





VALES PLANT REGISTER LIMITED 
OFFER FOR IMMEDIATE SALE 

One Neals NM 2-ton Diesel Mobile Crane, Ruston 
engine. New 1946. On pneumatics, 35ft. jib. In 
good condition. 

One Taylor “ Tenibe ” Junior 2-ton Diesel Mobile 
Crane, Fordson diesel engine. New 1954. In good 
condition, £1050. 

One Jones “ Super 40 ” 3-ton Mobile Crane, 24ft. or 

jib. On pneumatics, Ruston engine. 
Thoroughly overhauled. 

One Jones KL44 4-ton Mobile Crane, with 24ft. jib, 
Ruston diesel engine, on pneumatics. New 1953. 
Completely rebuilt and guaranteed. 

One 5-ton Coles Diesel/Electric Self-propelled 

Mobile Crane, 19ft. cantilever jib, Perkins P4 
by on pneumatics. Recently overhauled. 


on 5-ton Butters Electric Derrick Crane, 60ft. jib. 
lew 1947. Converted to electric 1950. In excellent 
vet £700. 

One 5-ton Anderson Grice 2-motor Electric Derrick 
Crane, 130ft. jib. New 1949. In very good 
condition. 

Two 7-ton Butters 2-motor Electric Derrick Cranes, 


with 120ft. jibs, S.L.I. and cabins. In very good 
condition. 
One 7-ton Butters Steam Derrick Crane, 100ft. jib, 


double-drum type. Unused. 

One 10-ton Henderson Steam Derrick Crane, 120ft. 
jib. First used 1954. In 8 E good condition. 

One 10-ton Coles Model $12P0 Diesel/Electric Fully 
Mobile Crane, with 30/40ft. cantilever jib, pow 
by Perkins P4 diesel engine. New 1952. On pneu- 

matics. In very good condition. 

One 123-ton Coles Petro!/Electric Fully Mobile 
Crane, with 45/80ft. jib. New 1950. Recondi- 
tioned recently. £5 


Further details, 14, Lower Grosvenor Place, London, 
S.W.1. Telephone : ViCtoria 8080, 7531, 3501, 
9886 (15 lines). E107 G 





LOCOMOTIVES FOR SALE 
14x22 040 





R. S. HAYES, LTD., 


BRIDGEND, GLAMORGAN 
"PHONE : 1311/2/3. 


500 


PUMPING SETS 
Seven Diesel-engine-driven Pumping Sets, by 
nossier ts LZER, 24,000 g.p.h. at 300ft. h 
. GWYNNE, 295ft. hd., with 250 “a 
preek ‘eater, 400/440/3/50, 


2000 g.p.m. W. H. ALLEN, 150ft. hd., with 135 h.p. 
Laurence Scott motor, 400/3/50 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12. 
Tel.: Shepherds Bush 2070 ; and 
STANNINGLEY, Nr. LEEDS. 
Tel.: Pudsey 2241. 


E119 G 





E201 a 





HYDRAULIC PRESSES 


Unused 4000-ton HYDRAULIC HEAVY PLATE 
FORMING and —— PRESS, table 
18ft. by 10ft., weight 380 to 


2000-ton DOWN-STROKE “HYDRAULIC FORG- 
ING PRESS, ram 3lin. dia., admits 8ft. Jin. wide, 
with horizontal oe A, table weight 200 tons. 

1000-ton DOWN-STRO E PRESS by Loewy Eng., 
ram 27in. dia., bed 40mm by 48in. 

650-ton DOUBLE-ACTION DRAWING PRESS, 
by Lake Erie, bed 7ft. 6in. by 6ft. 8in., with self- 
contained pump unit. 

MANY OTHER fe PRESSES OF 


REED BROTHERS ERGINEBRING), Ltd., 
Replant Works, 
Woolwich Industrial Estate, 
Lon S.E.1 


don, S.E.18. 
Telephone : Woolwich 7611/6. 
E7825 G 





YOU'RE ON THE TARGET 
IF YOU REMEMBER 





WAROS might have 1t/ 


THOS. W. WARD LTD 
ALBION WORKS, SHEFFIELD 








June 27, 1958 
AUCTIONEERS & VALUERS 


Established 1807 


FULLER, HORSEY 


SONS & CASSELL 
Specialists 
IN THE 


SALE & VALUATION 


OF 
WORKS and MANUFACTORIES 
ENGINEERING PLANT 
and MACHINERY 


10, LLOYD’S AVENUE, 
LONDON E.C.,3. 


Telephone: ROYAL 4861 





BSTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


conduct 


AUCTION SALES 


and 


VALUATIONS 


OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 


FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Telephone: Telegrams: 
Monarch 3422 (8 lines) Sites, London 


KNIGHT, FRANK 
& RUTLEY 


SALE & VALUATION 
OF 
FACTORIES 
PLANT AnD MACHINERY 





20, Hanover Square, W.1. 


Telephone : MAYfair 3771 
(Factory Department : Ext. 17) 








| FOR SALE | 





NEW OVERHEAD CRANES 


60-ton Goliath, by Clyde, 40ft. span, 5-ton auxiliary ; 
4 cab control, 400/3/50 

40-ton Goliath, by Babcock and Wilcox, 40ft. span, 
§-ton auxiliary ; cab control, 400/3/50. 

40-ton Adamson, standard cab control, 42ft. 3in. 
span, (3/50. 

20-ton Vaughan, standard cab control, 42ft. 3in. span, 
6-ton auxiliary ; 400/3/50. EIGHT AVAILABLE. 

10-ton Goliath, by Morris, 40ft. span, cab control, 
22ft. lift, 400/3/50. 

Surplus Unused Ministry Cranes, mainly still packed. 
Drawings on request. Ins — invited. Bargain 
prices abou t one-third of 


FRED WATKINS (ENGINEERING) 


LTD., COLEFORD, GLOS. : 
Tel.: Coleford 2271/2/3. E132 G | 





THE ENGINEER 


AUCTIONEERS & VALUERS 


HENRY BUTCHER 
AND CO 


Auctioneers, Valuers 
and Surveyors 
Specialising 
SALE & VALUATION 


ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 





73, Chancery Lane, London, 


W.C.2. 
HOLBORN 8411 (8 lines) 





By Order of Messrs. W. May and Son (London 1952), 
Ltd., In Voluntary Liquidation. 


DOMINANT WORKS, 
ABBEY LANE, 
STRATFORD, E.15. 


Henry Butcher & Co. 


are instructed to offer for SALE BY AUCTION, 


in LOTS, at DOMINANT WORKS, STRAT- 


FORD, on 
TUESDAY, 29th JULY, 1958, 
at ELEVEN A.M., the 


SHEET METAL WORKING 
PLANT 


including 
Rata PRESSES: UP TO 150 TONS 
- Rieder" ate bg oe geo i 


*“ MILWAUKEE ” 
VERTICAL MILLING MACHINE 


CURLING, CRICKLING and CONE ROLLING 
MACHINES 


“ HANCOCK ” PROFILERS. 
SECOND OPERATION LATHES 


“ RUSHWORTH ” 8ft. 4 A and 8ft. by jin. 
GUILLOTINES 


“ FISHER LUDLOW ” final SYSTEM 
S.S. and S.C. and SPINNING LATHES 
SCREW FLY and BAR PRESSES 
TREADLE GUILLOTINES 
Dust Extraction Units. “*1.C.1.” Degreasers. 
Rumblers 


DRILLING, SAWING and MILLING MACHINES 


INFRA RED TUNNEL OVEN 
SPRAY PLANTS 


5 TON ELECTRIC OVERHEAD CRANE and 
GANTRY 


CHROME, NICKEL, TIN and COPPER PLATING 
VATS and RECTIFIERS 

PRESS TOOLS FOR “DOMINANT” WARE 
ENGINEERS’ SMALL TOOLS and STORES 
Catalogues (when ready), price 6d. each, may be 

obtained of Messrs. Henry Butcher & Co., Auction- 

eers, Surveyors and Valuers of Factories, ‘Plant and 

Machinery, 73, C London, W.C.2. 

Telephone : HOLborn 8411 (8 lines). E7820 3 





By Order of a Receiver, John Greig Carse, Esq., C.A., 
re: North — em Ltd. 
JED GH, 
ROXBURGHSHIRE 


Henry Butcher & Co. 


are instructed to offer for SALE BY TENDER, 
as a WHOLE or IN LOTS IN DETAIL, the 


STEAM AND POWER PLANTS 
comprising : 
3 “THOMPSON ” WATER TUBE STEAM 
ILERS 


each 26,000 Ibs. s.p.h., 275 p.s.i.g., with Superheaters 
66 h. Pp. INDUCED DRAUGHT FAN 
“ GREENS ” ECONOMISER 


2750 K.V.A. and 3125 K.V.A. “ ALLEN” 
GEARED TURBO ALTERNATOR SETS, 


415/3/50 CY 
“ CROSSLEY” 170 K.V.A. DIESEL 
GENERATING SET, 400/3/50 CYCLES 


BOILER FEED PUMPS: CENTRIFUGAL 
WATER PUMPS : STEEL SECTIONS 
POWER CABLE : 

“ B.E.C.” DISTRIBUTION SWITCHBOARDS 

The Plant and Equipment may be viewed from the 
7th to 18th July, (excluding 12th and 13th July), 
bet hours of 9 a.m. and 5.30 p.m., 


12'NOON on THURSDAY, L, Y, 1958 

Tender Forms, when ready, may be o! 

Messrs. Grahams, Rihtoul, ss Bell and Co., 
Chartered tants, 105, St. Vincent Street, 
Glasgow, C.2, and of 

Messrs. Henry Butcher & Co., A 


Val and Surveyors of Factories, Plane 
vn Lane, London, W.C.2. 


it, 73, Chancery 
8 lines.). E7819 3 


uipmen 
(Telephone : HOLborn 8411- 





AUCTIONEERS & VALUERS 





Established 1850 


WHEATLEY KIRK 
PRICE & CO. 


&. L. JUDBON, F.R.1.C.3., F.A.1. 

8. BEDDARD, A.i.MECH.E., F.A.L.P.A. 
M. 8, CHEAVIN, F.A.1. 

G. 8. GIBBS, F.A.L.P.A. 


SURVEYORS, VALUERS 

and AUCTIONEERS of 

FACTORIES, PLANT and 
MACHINERY 


FIRE LOSS ASSESSORS 


9 REX PLACE, LONDON, W.1. 
Telephone: HYDE PARK 8844/5/6 (3 lines) 





To AUCTION on 22nd July, 1958, 
MODERN 
SINGLE-STOREY FACTORY 
situate on 
UXBRIDGE INDUSTRIAL ESTATE, 
UXBRIDGE, MIDDLESEX. 
FLOOR SPACE 6700 Sq. Ft. 
GROUND AREA 4250 Sq. Yds. 


Includes Office Block, Forecourt and Yard. 
Ample Land for Extension. 


Held on Lease for 90 years from 12th January, 1950, 


at a Ground Rent of £330 p.a. VACANT 
POSSESSION. 
Auction Particulars and Plan of : 
He Butcher & Co., 
Lane, London, WC. 2. Tele.: 
HOLD 8411 (8 lines). E7773 3 
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AUCTIONEERS & VALUERS 


JOHN FOORD 


& COMPANY 


VALUERS AND 


ASSESSORS 
OF WORKS, FACTORIES 
ENGINEERING PLANT 


AND MACHINERY 


56, VICTORIA STREET 
LONDON, S.W.1. 


VICTORIA 2002/3/4 
Established Over a Century 


RICHARDS AND 
PARTNERS 


Auctioneers, Surveyors 
and Valuers 


Specialists 
in the 
VALUATION & SALE 
of 


INDUSTRIAL PROPERTY 
PLANT and MACHINERY 


3, Arundel Street, London, 


TEMple Bar 7471 














a) 
transoms, stringers button and plain, etc., 
Avon, Warwickshire. 


Two Chambersburg Cecostamps, 66ins. by 
on-Thames, Surrey. 
Surplus Wireless Sets, B44. Mk. 2. Kit No. 


(2) 
@) 


For () application for tender forms 
For (2), tenders must 





a. 


By Order of the Minister of Supply 


GOVERNMENT SURPLUS STORES 


AUCTION PROGRAMME 
Main Location Auctioneers 

July 2-3 Machine tools and Technical Stores pot, SHOULER & SON 

miscellaneous stores. Old i Saggger (Dept. L), 1, Norman 
— (Sale a" Street, Melton Mowbray, 
elton Mowbray.) Leics. (Tel. : 81.) 

July 7-11 Passenger and load- _M.O.S. Storage Depot, WALKER, WALTON & 
carrying vehicles, Ruddington, Notts. HANSON (Dept. L), 
art moving Byard Lane, Bridlesmith 
lifting equi and Gate, Nottingham. 
their anc’ and (Tel. : 47271.) 
spares (approx. 2600 
lots) including :— 
parr (64 Morris Minors & Ford jas) LIMOUSINES, ESTATE 

S, JEEPS, LAND ROVERS, UTILITI ie TRUCKS, MOBILE 
TANKERS (150-2500 gails.), TRAILERS 80 tons), COACHES, 
LIGHT & HEAVY LOAD CARRIERS, M BILE CRANES TRACTO 
DOZERS, DUMPERS, FORK LIFT TRUCKS, ROAD ROLLERS: 
—_—— FITTED WORKSHOPS, PLANT ANCILLARIES & SPARES 

(Large guantity by Caterpillar & Ruston Bucyrus), GENERATORS, 
E ELS & TYRES, 

July 15-16 ae machine nines MIDLAND MARTS, 
tools and miscellan- Bicester, Oxon. (Dept. L), Market 
eous stores including come Oxon. 
M.T. spares, etc. (Tel. : 73. ) 

July 23-24 Miscellaneous stores. M.O.S. ang nm ae RUSS BALDWIN 

Rotherwas, L & BRIG LTD. (Dem. 
L), 20, as, a 
(Tel. « 4366.) 

July 29-30 Machine tools, tex M.O.S. Sub-Depot, Lily J. H. NORRIS & SON 
tiles, vehicle Lane, Byley, Middlewich, Dept. L), 9, Albert 
electrical & miscel- Cheshire. (Sale at New . Manchester, 2. 
laneous stores. —_—e. blic Hall, el. : Blackfriars $373,) 

Manchester.) 


CATALOGUES, Is. 0d. each (P.O’s only), gman only from the auctioneers shown above. 


SALES BY TENDER © 
Approximately 4000 tons miscellaneous Bailey 


(4) Birlec Heat Treatment Plant, Capacity ae some per 
be submitted by 14th July. 
For (3), applications LL 


ications for Tender Forms, Fine, none toons’ than Waasom , me me Ty mama 
of Sepply, Directorate of Disposals, First Avenue House Holborn, London ‘ 


Components including . 
Marston, our bentiedaman 
48ins. and 96ins. by 48ins. located at Kingston- 
See gees Kent. 


located at 


be received by 4th July. 


Eligs 
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Pride of possession, as well as a face is reflected in the 
mirror finish of really good plating. For sound 

decorative chromium plating a nickel deposit approximately 
a hundred times the thickness of chromium is 

the only foundation which will give years of satisfactory 
service, against corrosion, rubbing and knocks. 

Ask Mond about this aspect of the nickel story. 





Mond have the resources for research and development 
and supply technical publications for 


guidance in the choice and use of modern materials. 


Enough Nickel for all needs — 
Plan ahead with 


IVE © ICMKME XK. 





THE MOND NICKEL COMPANY LTD., THAMES HOUSE, MILLBANK, LONDON, S.W.I Rs 


TGA GN22 








and talking of Galvanizing 


here's another 


BIG JOB 
ready on TIME 


Our technical staff 

will be pleased _to deal with 
any Galvanizing problem 
you care to submit. 


MIDLAND GALVANIZERS LIMITED 
Kings Norton Factory Centre - Birmingham 30 
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PITCH PINE 


The engineer’s Timber 
affording highest strength with natural durability 





Large sections a speciality 





MALLINSON & ECKERSLEY LTD., 


PITCH PINE SPECIALISTS 


23, BLANTYRE STREET, CHESTER ROAD, MANCHESTER [5 


TELEPHONE: DEANSGATE 5867-9 


TELEGRAMS: 


‘PITCH PINE’ MANCHESTER 
































=: 
ALL TYPES 


STON ELECTRIC OVERHEAD 
TRAVELLING CRANE 


RUSSELL 
MOTHERWELL. 


& Co 








MICA 


FOR INSULATION 
WATER GAUGES, 


F. WIGGINS & SONS 


Phone: 
SYDenham 7660 


§-11 TREDOWN ROAD, SYDENHAM, S.E.26 


Established 

















CEMENT WORKS 
CHEMICAL PLANTS Etc. 


MAXIM CONVEYORS 
(ENGLAND) LIMITED 


De mets ene cee Sie can et ele cen ee ey an) ae ge a 


oe hie see 





SCREW CONVEYORS 


for FLOUR MILLS - SUGAR REFINERIES 
FERTILIZER PLANTS 
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pumping duties 


Other SAFRAN Standard Models These Unishaft Electric pumps offer in 
addition to their performance a robustness 


that ensures long service, compactness that 
requires minimum installation space and, in 
the absence of bedplates and pedestals, a 
mere fractional footing for firm anchorage. 
Standard Specification and stock sizes 3”/1” 
to 2”/24”. Full range extends to 5”/6”. 








When you need standard pumps QUICKLY: 
take advantage of the SAFRAN Inter- 


Sump Drainer for a variety ° 
Automatic Self-Priming Unit. Pumps of de-watering purposes. Stocking Plan and telephone the nearest 


dirty water containing solids up to #in. Float control switchgear ac 
Size lin. with 1.3 h.p air cooled petrolengine. incorporated. Size lin. address below. 








SAUNDERS VALVE **tiumiteiimies COMPANY LIMITED 




















SAFRAN PUMP DIVISION 
DRAYTON STREET, WOLVERHAMPTON Telephone : 25531-2 





CWMBRAN LONDON GLASGOW LEEDS i 
3081-7 —S DOUGLAS 21388 
1139 
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TOWLER BROTHERS (PATENTS) 


LIMITED 
RODLEY, NR. LEEDS, ENGLAND 


Tel: Pudsey 3125/6/7/8 Grams: Electrolic Rodley 
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